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equipment  design. 

Onsite  observation  of  frequent  circuit  failure  attributable  to  either  system 
logic  error,  fabrication  error,  or  integrated  circuit  chip  failure  led  to  the 
conclusion  that  the  system  did  not  function  reliably  and  that  such  integrated 
circuit  ACD  systems  should  be  given  standard  engineering  and  operational  tests 
in  a laboratory  environment. 

Performance  of  the  Common  Control  Subsystem,  as  limited  to  the  Portland  FSS, 
generally  evidenced  the  requisite  degree  of  utility  and  service  efficiency. > The 
ACD  function  from  the  date  of  installation  did  not  measure  up  to  Preflight  specialist 
or  calling  party  requisites.  ^The  ACD  function,  on  occasion,  did  evidence  equal 
distribution  of  inbound  calls  to  the  in-service  Preflight  positions.  The 
general  application  of  the  candidate  WESCOM  ACD  is  not  recommended  rar  high-activity 
FSS  facilities.  \ 
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INTRODUCTION 


PURPOSE. 

The  purpose  of  this  project  was  to  evaluate  a candidate  Flight  Service  Station 
Communications  System  utilizing  automatic  call  distribution  capability. 

BACKGROUND. 

Approximately  350  Flight  Service  Stations  (FSS's)  are  located  within  the 
48  conterminous  states.  A commonality  of  service  to  the  flying  public  (General 
Aviation,  military,  air  carrier,  and  air  taxi)  is  applicable  to  each  FSS . 
Commonality  of  service  references  three  basic  services:  Preflight  (PF) , 

Inflight  (IF),  and  Enroute  Flight  Advisory  Service  (EF) . FSS  participation 
in  service  activity  is  location-dependent  and  results  in  the  classification 
of  each  FSS  as  a low-,  medium-,  or  high-activity  facility.  FSS  activity 
may  be  primarily  generated  through  the  provision  of  PF  service  , through  the 
provision  of  IF  service,  or  an  approximate  equal  mix  of  these  services. 

The  growth  of  General  Aviation  (GA)  has  had  a profound  impact  on  FSS  activity, 
especially  those  FSS's  classified  as  high-activity  facilities.  Approximately 
50  FSS  facilities  are  included  in  this  category.  PF  service  at  these 
facilities  is  the  dominant  activity.  Telecommunication  equipments  generally 
used  by  PF  specialists  do  not  provide  the  needed  utility  to  the  PF  specialist 
staff  nor  the  desired  efficiency  of  service  to  the  flying  public.  The  Air 
Traffic  Service  of  the  Federal  Aviation  Administration  (FAA) , in  recognition 
of  the  need  to  enhance  the  PF  service  and,  in  general,  all  telephonic  services 
at  each  FSS,  levied  upon  the  System  Research  and  Development  Service  (SRDS) 
a requirement  for  development  of  a ground-to-ground  voice  communication 
specification  applicable  to  current  high-activity  FSS's.  A prerequisite  of 
this  specification  is  that  it  include  automatic  call  distribution  (ACD) 
capability.  Responsibility  for  the  test  and  evaluation  of  an  initial  ACD  was 
delegated  to  the  National  Aviation  Facilities  Experimental  Center  (NAFEC)  by 
SRDS. 

Several  candidate  systems  have  been  built  by  industry  which  might  be  a basis 
for  the  specification.  One  candidate  system,  the  GTE/WESCOM  Key/Automatic 
Call  Distributor  Communication  System  (WESCOM)  was  installed  at  the  Portland, 
Oregon,  FSS,  located  at  Hillsboro,  Oregon.  This  system  was  specified  by  the 
Northwest  Region,  and  leased  from  the  General  Telephone  and  Electronics 
Company  (GTE).  The  onsite  analysis  was  performed  by  the  NAFEC  team  after 
the  system  was  operational  for  approximately  3 months.  Prior  to  this  activity  , 
no  other  onsite  FAA  or  contractor  system  evaluation  tests  had  been  performed. 

This  report  describes  the  evaluation  activity  conducted  by  NAFEC  at  the 
Portland,  Oregon,  FSS.  The  evaluation  was  performed  as  activity  063-221-020 
of  SRDS  Communications  Subprogram  063-221,  "Voice  Switching  and  Control." 
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OPERATIONAL  SYSTEM  DESCRIPTION 


GENERAL. 

WESCOM,  Incorporated,  Downers  Grove,  Illinois,  is  a supplier  of  tt-Ii-j  i.  re- 
equipment to  GTE.  The  Northwest  Regional  Office  of  FAA  contracted  with  GTE 
to  lease  a basic  WESCOM  system  modified  to  provide  automatic  call  distribu- 
tion service.  System  design  is  based  on  the  ise  of  state-of-the-art  integrated 
circuitry  components  that  would  efficiently  service  and  support  ground-to- 
ground  voice  communication  requirements  (including  ACD)  peculiar  t<  the 
Portland  FSS . The  system  serves  15  attendant  positions  and  lias  tiiree  sub- 
systems. Subsystem  identities  are:  (1)  Common  Control  Subsystem,  (.’)  niter 
Subsystem,  and  (3)  Power  Subsystem. 

COMMON  CONTROL  SUBSYSTEM. 

The  Common  Control  Subsystem  (CCS)  is  a switching  subsystem  which  interfaces 
with  tne  Monitor  and  Power  Subsystems  of  the  WESCOM  syste  commercial  truin 
systems,  the  local  Intercom  system,  FAA  radio  system  and  legal  voice  record- 
ing system,  and  the  15  attendant  positions.  Leased  trunk  service  to  tne  CCS 
is  inclusive  of  twro  Central  Office  (CO)  trunks,  nine  Foreign  Exchange  (FX) 
trunks,  two  Federal  Telecommunications  System  (FTS)  trunks,  two  Private  Line 
(PL)  trunks,  and  two  Selective  Signaling  (SS-1)  trunks.  Distribution  of  this 
trunk  service  is  outlined  in  table  1,  "Line  Termination  Schedule." 

The  Automatic  Call  Distributor  is  a component  of  the  CCS.  From  a functional 
viewpoint,  the  ACD  is  a second-level  switching  subsystem  dedicated  to  provide 
equal  call  distribution  of  inbound  CO,  FX,  and  PL  calls  to  the  PF  positions. 

The  AC!)  is  placed  in  service  by  the  CCS  whenever  an  "IN  Key”  (IN)  on  any  PF 
telephone  console  has  been  depressed  and,  further,  provided  that  a handset  or 
headse  : jack  has  been  inserted  in  the  jack  module  associated  with  the  PF  tele- 
phone console,  having  a depressed  IN  key.  These  two  requirements  are, 
colloquially  said  to  "condition  the  ACD." 

All  FX  and  PI.  trunks  are  dedicated  to  the  PF  activity.  Likewise,  one  CO. 
trunk  :,s  so  dedicated.  If  the  ACD  has  been  conditioned  "in  service,"  the  CCS 
will  route  all  incoming  calls  on  the  dedicated  trunks  to  the  ACD  and, 
simultaneously,  to  the  Assistant  Chief  (AC)  and  Flight  Data  (FD)  telephone 
consoles.  The  latter  action  of  the  CCS  is  to  provide  backup  and  call  pre- 
emption capability.  The  ACD,  in  turn,  will  route  the  calls  to  nonbusv  PF 
positions  or  to  Primary  Call  Queue  (PCQ)  in  the  event  that  all  PF  positions 
are  busy. 

If  the  ACD  can  locate  a nonbusv,  PF  position,  it  will  alert  the  specialist 
by  transmitting  a Call  Alert  signal  to  his  headset  and  to  the.  telephone  console 
speaker.  No  additional  requirement,  such  as  depressing  a line  kev  , is  required 
of  the  specialist,  as  the  ACD  routes  all  calls  from  the  dedicated  PF  trunks  t 
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TABLE  1.  LINE  TERMINATION  SCHEDULE  - PORTLAND  FSS 


Facility  pilot  briefing  telephone  number,  programmed  through  the  ACD . 

Remote  area  pilot  briefing  telephone  number,  programmed  through  the  ACD. 

Auto-r ingdown  line  used  for  inbound/outbound  calls  between  NWS  and  Portland  FSS. 
Auto-r ingdown  line  used  for  inbound  calls  from  FBO  to  Portland  FSS  only. 
Selective  signalling  trunk  requiring  two-digit  dialing  to  the  called  party. 


the  IN  key  on  his  console.  if  all  I’F  positions  are  bus  , an  idu : t r..i . 1*: 

can  be  routed  by  the  ACD  to  FCQ.  In  the  Portland  ACD,  there  i ;ui  ; it  i<  ^.z 

capacity  to  hold  all  trunks  in  queue. 

The  Portland  FSS  has  tour  PF  positions  which  are  operational!  ident  i 

PF-1,  PF-2,  PF-3,  an.i  1 i - . . he  ACD,  w len  scanning  foi  i nonl 
uses  a rotary  order  of  PF-1,  PF-2,  PF-3,  PF-4,  PF-1,  etc.  Eacl:  incoming  all 

to  the  \CD  is  routed  by  the  ACD  to  the  next  nonbusy  PF  position  that  -lie  .as 

tiie  PF  position  last  served.  If  all  positions  are  busy,  the  A I ii  res, 
the  call  to  PCQ  and  hold  the  call  in  queue  until  a position  becories  noth., 
or  the  calling  party  disconnects. 

The  ACD  will  cause  recorded  delay  announcement  to  be  played  back  to  the 
calling  party  after  the  call  has  been  placed  in  PCQ.  Calls  alrts, . ir.  i 
will  be  released  by  the  ACD  on  a first-in-first-out  basis  as  PF  posit: 
become  available.  A detailed  description  of  the  ACD  is  contained  in 
appendix  A. 

INTERPHONE  SERVICE. 


Two  interphone  (IP)  trunks  can  be  accessed  from  each  of  the  foil 

positions:  AC,  PF,  FD,  IF,  FF,  and  teletype  (TT). 

Trunk  43P9231  interfaces  the  Portland  FSS  with  the  Seattle  (ZSE)  Ai;  Route 
Traffic  Control  Center  (ARTCC) . Attendant  control  sectors  at  the  ARTCC  are 
The  Dalles,  Hoquiam,  Toledo,  North  Bend,  Portland,  and  Eugene.  A discrete- 
two-digit  dial  code  is  assigned  to  each  control  sector,  thus  pr  vid.... 

Portland  FSS  specialists  selective  sector  access.  Dial  tone  and  ringback 
signal  is  not  provided  for  outbound  calls  on  the  trunk.  Incoming  alls  from 
Seattle  ARTCC  are  identified  by  a ringdown-unt il-answered  signal  f • i rm,. 
device  located  at  IF  console  No.  1.  Dial  code  50  is  used  by  Seattle  ARTCC 
controllers  to  access  the  Portland  FSS.  This  code  does  not  providi  sele  : 
positioa  access  within  the  FSS. 

Trunk  62CP700  interfaces  Portland  FSS  with  five  air  traffic  contra]  (AT  ) 
facilities  located  within  the  Portland,  Oregon,  metropolitan  are;  ■ t; 

ATC  facilities  are  Troutdale  Tower,  Hillsboro  Tower,  Portl.  id  ; ver , a" 
National  Weather  Service,  and  Portland  Radar  Approach  Control . Th . - trim, 
terminates  at  three  attendant  position  in  the  Portland  Fa.  ar  \ppi  . ntr  . 

facilit.'  and  it  one  attendant  position  in  each  of  the  other  facilitus. 
discrete  two-digit  dial  code  is  assigned  to  each  attendant  facilit'  m 
each  of  the  i hree  attendant  positions  in  the  Portland  Rada i , , . a,  . 
facility,  thus  providing  Portland  FSS  specialists  selective  faci I ity/pc-it  , 
access.  Dial  code  24  is  used  by  controllers  at  the  metropolitan  area 
facilities  to  access  Portland  FSS.  This  code  does  not  provide  these  II. 

selective  posit: m access  withiu  the  Portland  FSS.  Dial  tone  and  ring!  a 
signal  is  not  provided  for  calls  outbound  from  Portland  FSS.  In,  g 
are  identified  by  a ringdown-unti 1-answered  signal  from  a ringer  a a 
located  at  IF  console  No.  1. 
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Control  logic  for  the  Interphone  service  is  mounted  in  the  control  racks  of 
the  telephone  equipment  room.  All  logic,  amplifiers,  decoders,  encoders  , and 
interfaces  are  standard  WESCOM  400  series  cards. 

INTERCOM  SERVICE. 

Interposition  coordination  (IC)  within  the  Portland  FSS  can  be  effected  through 
use  of  a model  KR-16  McIntosh  Tel  Key  System.  It  is  described  in  appendix  D. 
This  system  provides  position  interconnection  service  to  2 administrative, 

2 maintenance,  and  11  operational  telephone  consoles.  Extension  of  this 
service  to  the  conference  room  and  to  the  Deputy  Chief's  office  will  be 
effected  in  the  near  future. 

Intercom  access  requires  the  depression  of  the  COM  key  on  the  GTE  telephone 
console.  A calling  party  must  dial  a one-  or  two-digit  discrete  code  appli- 
cable to  the  desired  position  interconnection.  Dial  tone  is  not  provided. 

One  burst  of  ringback  signal  is  heard  by  the  calling  party,  and  one  burst  of 
ringdown  signal  is  heard  by  the  called  party.  In  addition,  the  called  party's 
COM  key  status  backlight  will  be  illuminated  in  FLASH  mode  and  the  remaining 
complement  of  console  COM  keys  (13  keys)  will  be  illuminated  in  STEADY  mode. 

The  called  party's  COM  key  status  backlight  will  revert  to  STEADY  mode  when 
that  key  is  depressed. 

Once  a two-party  intercom  connection  has  been  established,  additional  discrete 
two-party  connections  cannot  be  established.  However,  any  specialist  having 
access  to  any  COM  key  can  join  the  original  two-party  connection  merely  by 
depression  of  the  COM  key  on  his  telephone  console.  Thus,  a multiparty  con- 
ference of  up  to  15  specialists  (eventually  17  specialists)  can  be  effected. 

This  conference  capability  was  evaluated  and  was  judged  to  have  produced  no 
degrading  effect  on  the  intercom  readability  factor. 

In  the  typical  Portland  FSS  operational  mode,  it  was  noted  that  the  operational 
specialists  use  the  intercom  system  very  infrequently.  System  use  to/from  the 
administrative  and  maintenance  positions  must  also  be  categorized  as  very 
infrequent.  Actual  (tabulated)  system  usage  statistics  are  not  maintained. 

RADIO  SYSTEM. 

Telephone  consoles  installed  at  the  PF,  IF,  and  EF  positions  are  equipped  with 
a radio  speaker  and  a Radio  Transfer  (RAD)  key.  When  this  kev  is  in  the 
depressed  position,  the  WESCOM  system  will: 

1.  Interface  the  position  with  the  FAA  raaio  system,  thus  providing 

the  specialist  with  access  to  those  VHF  frequencies  appropriate  to  his  position. 

2.  Inhibit  outbound  telephone  calls  from  any  console  having  a depressed  RAD 
key. 

3.  Continue  to  route  only  IP  and  IC  calls  to  PF  consoles  having  a depressed 
RAD  key. 
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4.  Continue  to  route  all  types  of  telephone  calls  to  the  1!  and  : pi -iti 

for  which  these  positions  are  eligible  to  receive. 

Incoming  radio  calls  will  be  directly  routed  by  the  FA A radio 
radio  speaker  or  to  the  specialists  headset  or  handset  as  ipprnpriate.  I he 
speaker  is  equipped  with  a combination  UN-OFF  volume  control  switch  md  an 
ON-OFF  status  indicator. 

MONITOR  SlfBSY  ITEM . 

The  Monitor  Subsystem  display  is  identified  as  the  Automatic  Call  Distributor 
Status  Panel.  This  panel  is  located  at  the  AC  desk  and  provides  the  AC  witn 
the  following  types  of  information: 

1.  Trunk  status, 

2.  Preflight  position  status, 

3.  System  power  status,  and 

4.  data  count  registers  for: 

a.  Each  PF  position, 

b.  Total  calls, 

c.  Delayed  calls, 

d.  Abandoned  calls, 

■a.  All  trunks  busy. 

Technical  information  pertinent  to  the  ACD  Status  Panel  is  contained  in  the 
TECHNICAL  SYSTEM  DESCRIPTION. 

POWER  SUBSYSTEM. 

A description  of  the  Power  Subsystem  is  contained  in  the  TECHNICAL  SYSTEM 
DECRIPTION. 

ATTEN  'ANT  POSITION  EQUIPMENT . 

Position  equipments  such  as  telephone  consoles,  desk  sets,  wall  sets  . ind 
jack  nodules  are  furnished  by  GTE.  Two  types  of  consoles  are  in  service  in 
the  Pjrtland  FSS  Operations  Room.  Each  PF  and  IF  position  is  equipped  with 
a 12-<ey  console  (figures  1 and  2).  The  following  positions  are  equi-  :■ 

30-ke  / consoles  (figure  3):  AC,  FD,  and  EF.  Administrative  positions  ire 
equipped  with  10-key  desk  consoles.  Maintenance  and  teletype  positions  are 
equipped  with  five-key  desks  sets.  Figure  4 illustrates  an  IF  console. 
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! .2-KEY  POSITION  CONSOLE,  JACK  MODULE,  HANDSET  AND  HEADSET 


FIGURE  3.  30-KEY  POSITION  CONSOLE 


The 

following  function 

keys  are  incorporated  in  all  12-  and  30-key  consoles: 

1. 

RELEASE  Key 

- 

A nonlocking  key  used  to  release  a previously 
selected  line  key  at  the  termination  of  a call. 

2. 

FLASH  Key 

- 

A nonlocking  key  used  to  disconnect  from  a ground- 
based  circuit. 

3. 

HOLD  Key 

- 

A nonlocking  key  used  to  place  a call  in  hold  status 
while  answering  another  call. 

4. 

RING  Key 

“ 

A nonlocking  key  used  for  manual  ringdown  circuits. 
This  key  is  not  programmed  for  use  with  the  Portland 
WESCOM  system. 

5. 

COAM  Key 

- 

A nonlocking  key  used  for  facility  door  control.  This 
key  is  not  programmed  for  use  with  the  Portland  WESCOM 

system. 

Three  additional  function  keys  are  a part  of  each  PF  console: 
1.  IN  Key 


2.  A/G 


3 . NWS  Key 


One  additional  function  key  is  a component  of  each  IF  console: 

1.  PF  Key  - A special  purpose  key  used  by  the  IF  specialist  to 

receive  a CO,  FX,  or  PL  call  transferred  to  his 
position  from  a PF  position. 

Table  1 outlines  the  trunk  terminations  applicable  to  each  administrative, 
maintenance,  and  operational  position  in  the  Portland  FSS.  Table  2 outlines 
a schedule  of  function  key  availability  at  each  position.  Figure  5 is  an 
annotated  line  drawing  of  a 12-key  position  console.  Figure  6 is  an  illus- 
tration of  the  floor  plan  of  the  Portland  FSS  Operations  Room. 

Line  keys  are  mechanically  interlocking  keys,  and  are  equipped  with  a status 
backlight  to  give  either  steady  or  flashing  visual  indication  of  line  status. 
A rotary  control  switch  can  be  used  to  adjust  the  backlight  intensity  of 
all  line  and  function  keys.  Each  position  is  equipped  with  a jack  module  and 
either  a handset  or  headset.  Handsets  and  headsets  have  a push-to-talk  (PT7) 
switch. 


ki 


- A special  purpose  key  which  , when  depressed,  conditions 
the  CCS  to  route  all  incoming  calls  on  trunks  dedicated 
to  the  PF  activity  to  the  ACD  which  will  then  route 
these  calls  to  those  PF  positions  having  a depressed 

IN  key. 

- Air/Ground  Transfer  Key.  A nonlocking  key  used  to 
transfer  a CO,  FX,  or  PL  call  from  an  inservice  PF 
position  to  an  IF  position. 

- National  Weather  Service  Key.  A nonlocking  key  used  to 
transfer  a CO,  FX,  or  PL  call  from  an  inservice  PF 
position  to  the  NWS  office  located  in  Portland,  Oregon. 
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TABLE  2.  FUNCTION  KEY  SCHEDULE  - PORTLAND  FSS 


DARK.  E N v‘ l R : N 

CONTROL  FOR 
BACK  LIGHTING 


ON/OFF  & VOl  UME  CONTROL 
FOR  SONALERT 


ROTARY  DIAL 


12.  18.  OR  30  LINE  PlCKU®  KEYS  /»';  TM 
HOLD/RELEASE  AND  LAMP  SURE  R VISION 


CUS I Of/  M AN UF  AC  I UR E D 
PANEL  EOF  FLUSH  MTG 


SONALERT  CO  WON 
AUDIBLE  SIGNAL 


POSITION  SPE  AKE  R .V  TH 
VOLUMF CONTROL 


7.PHENOL  CABLES  W J NES 
PLUG  & SOCKET 


FLASH  RECAL  l KEY 


6 FT  AMPHENOL  CABLE 
FOR  OUICK  CHANGE  OUT 


50  PIN  AMPHENOL 
PLUG  & CONNECTOR 


CABLES  TO  EQUIPMENT  ROOM 


RING  KEY  FOR  MANUAL 
RING  DOAN  CKTS 


STUDENT  INSTRUCTOR  DUAL  . 
WITH  PREEMTION  OR 
OVERRIDE  £.  P.T  T CPLRAT! 


6 WIRE  HEADSETS  OR 
HANDSETS  MUST  BE  USED 


NOTE 

1)  * DENOTES  COMMON  EOUIFMENT. 

2)  **  DENOTES  SEPARATE  TARIFF  RATED 

FEATURES/SERVICES 


- LI- 


FT GURE  5.  ANNOTATED  LINE  DRAWING  OF  A 12-KEY  WESCOM  POSITION  CONSOLE 
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All  telephone  consoles  In  the  Portland  FSS  Operations  Room  have  a built-in 
speaker  to  receive  an  incoming  telephone  call.  The  speaker  volume  control  is 
a rotary  switch  which  has  a low  limit  , to  prevent  the  speaker  output  from 
dropping  below  audibility. 

The  attendant  administrative  positions  are  equipped  with  10-line  desk  consoles. 
Each  position  can  access  one  CO  trunk,  two  FI’S  trunks,  and  intercom.  Console 
line  keys  are  backlighted  and  are  interlocking  keys  which  release  upon  the 
subsequent  depression  of  another  line  key.  line-in-use  is  indicated  by  a 
STEADY  backlight,  or  if  the  line  has  been  placed  in  HOLD  status,  the  status 
backlight  will  change  to  FLASH  mode.  Line  disconnect  is  effected  by  placing 
the  handset  on  the  console's  cradle,  or  by  depressing  another  line  key.  Each 
administrative  console  has  a HOLD  function  key.  This  key  can  be  used  to  place 
CO  and  FTS  lines  on  HOLD  status,  but  cannot  be  used  to  place  an  intercom  call 
on  HOLD  status. 

Five-line  desk  sets  are  in  use  at  the  TT  and  AFS  attendant  positions.  Lines 
terminated  at  the  TT  position  are  one  CO  line,  one  SS-1  line,  and  intercom. 
Lines  terminated  at  the  AFS-1  attendant  position  are  one  CO  line,  one  FTS  line, 
and  intercom.  Intercom  only  is  terminated  at  the  AFS-2  attendant  position. 

The  usage  of  these  sets  is  identical  to  the  usage  described  for  the  adminis- 
trative desk  consoles. 

Inbound/outbound  CO  and  FTS  calls  to/from  the  desk  consoles  and  desk  sets  are 
processed  by  the  Common  Control  Subsystem  (CCS)  of  the  WESCOM  system.  Intercom 
calls  are  processed  by  a model  KR-16  McIntosh  Tel  Key  system  which  interfaces 
with  the  CCS. 

Each  PF  console  has  two  Call  Transfer  (CT)  keys  which  , when  depressed  , allow 
the  specialist  to  transfer  an  ongoing  CO,  FX,  or  PL  call  to  either  the 
Portland  office  of  NWS,  or  to  a local  IF  position.  CT  keys  are  nonlocking 
keys . Momenta  ry  depression  of  a CT  key  will  cause  the  system  to  transfer  the 
call-in-progress  from  the  PF  position  to  the  selected  transfer  party  , and  in 
so  doing  cause  an  auto-r ingdown  signal  to  ring  at  the  transfer  party's  tele- 
phone console.  Subsequently,  the  ACD  will  recognize  the  affected  PF  position 
to  be  inservice,  but  nonbusy,  and  to  be  recognized  during  the  next  scan  of  the 
PF  positions  by  the  ACD. 

CO,  FX,  or  PL  calls  transferred  from  PF  to  NWS  can  be  answered  at  only  one 
NWS  telephone  position.  Similar  calls  transferred  from  PF  to  local  IF  posi- 
tions will  be  transferred  to  the  first  nonbusy  PF  key  at  the  first  nonbusy 
IF  position  telephone  console.  Each  IF  telephone  console  has  three  PF  keys. 

If  a busy  indication  is  returned  from  NWS  or  from  a local  IF  position,  the 
ACD  will  cause  a Call  Transfer  Queue  (CTQ)  to  be  formed.  Calls  in  CTQ  will  be 
released  by  the  ACD  on  a first-in-first-out  basis  as  transfer  lines  become 
available,  but  will  be  consistent  with  a call's  tag,  either  Air/Ground  (A/G) 
or  NWS. 

The  HOLD  function  at  a PF  console  is  applicable  only  to  a call-in-progress 
routed  by  the  ACD  to  that  console's  IN  key.  The  ACD,  by  system  design  and 
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or  a 


specification,  will  not  simultaneously  route  a multiple  number  of, 
combination  of  CO,  FX,  and  PI.  incoming  calls  to  the  IN  key.  However,  the 
will  route  SS-1  and  intercom  calls  to  a PF  console  as  the  AC1  > is  routing  CO, 
FX,  and  PI  calls  to  the  same  console.  Calls  routed  by  the  DCS  will  go  to 
the  appropriate  discrete  key  and  not  to  the  IN  key.  This  is  another  reason 
for  restricting  the  HOLD  function  at  PF  consoles  to  the  IN  key. 

PF  specialists  are  alerted  to  an  incoming  CO,  FX,  or  Pl.  call  by  one  burst  of 
the  Call  Alert  signal  and  the  simultaneous  display  ol  a flashing  status  back- 
light under  the  IN  key.  PF  position  status,  busy  or  not  busy,  is  discretely 
indicated  on  the  ACD  Status  Panel  located  at  the  AC  position.  Line  disconnect 
may  be  accomplished  by  the  calling  party  going  on-hook  or  b>  depression  <i  the 
RLS  key  by  the  PF  specialist.  Either  action  will  cause  the  ACD  to  change  that 
position's  status  indicator  on  the  ACD  Status  Panel  to  the  FLASH  mode.  ;TLA1 
mode  is  displayed  when  the  PF  specialist  has  an  ongoing  CO,  FX,  or  I’L  tail. 

TECHNICAL  SYSTEM  DESCRIPTION 


GENERAL . 

A detailed  description  of  the  ACD  is  contained  in  appendix  A.  Fi.ure  7,  .. 
simplified  block  diagram  of  the  system,  indicates  the  capacity  of  the  Port  .and 
WESCOM  system  to  be  16  incoming  trunks.  The  hard-wired  logic  of  the  ACD  is 
used  to  connect  the  trunks  to  the  four  PF  positions  as  they  become  available 
to  take  calls.  Calls  which  cannot  be  immediately  answered  are  held  in  queue 
by  the  Incoming-Call  Queue  Control  and  CCS.  When  incoming  calls  are  delayed 
due  to  busy  PF  positions,  a delayed  answer  recording  is  immediately  played 
to  the  calling  party.  The  recorded  message  is  repeated  after  36  seconds  if 
the  call  has  not  been  answered.  These  trunks  may  be  transferred  from  their 
PF  connection  to  the  IF  positions  or  to  NWS  using  the  Transfer  Select  Control 
by  the  CCS.  If  the  transfer  cannot  be  made  immediately  to  the  NWS,  or  to 
IF  positions  at  the  Portland  FSS,  a queue  is  started  for  the  transfers; 
however,  no  recorded  delay  message  is  played  during  the  delay  in  transfer. 

The  electronics  and  telephone  system  interfaces  were  installed  in  an  equipment 
room  of  the  FSS.  WESCOM  system  electronics  are  mounted  in  the  racks  e - hown 
in  figure  8,  with  the  exception  of  the  ACD  Status  Panel  electronics  at  tin 
Assistant  Chief  position,  and  a rack  containing  line  amplifiers  of  WESCOM  400 
series.  Thirty-two  of  the  33  ACD  cards  are  mounted  in  the  first  three  shelve-, 
of  bay  No.  2 (foreground  bay  of  figure  8),  while  the  33rd  card.  Dial  and  Busy 
Tone  Generator  is  mounted  in  shelf  No.  9.  Between  shelves  No.  6 and  No.  7 is 
the  delayed  message  recorder.  At  the  base  of  bay  No.  2 are  the  three  power 
supplies  for  +5,  -15,  and  +15  volts,  which  are  used  exclusively  by  the  svstem. 
While  in  the  bottom  of  bay  No.  1 is  the  -24  volt  (V)  supply  used  by  the  ACD 
and  the  CCS.  Photographs  of  the  principal  card  types  are  shown  in  figures  9 
through  13.  Card  arrangement  and  identification  is  shown  in  figure  14. 
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FIGURE  8.  AUTOMATIC  CALL  DISTRIBUTOR  I N I I [NTERCOM 
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FIGURE  9.  SWITCHING  ARRAY  CARD 
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FIGURE  13.  ALARM  CARD  AND  TRUNK  RELAY  INTERFACE  CARD 


POWER  SUPPLIES. 


Power  supplies  of  the  WESCOM  system  are  as  follows: 

1.  -24  V d.c.  Power  Supply.  This  supply  is  manufactured  by  North  Electric 
Company,  Incorporated  and  is  rated  at  10  amperes.  It  operates  on  115  V a.c., 
and  is  adjusted  to  deliver  24  V with  a capacitive  pi  filter  output. 

2.  +5,  +15  V d.c.  Power  Supplies.  These  supplies  are  produced  by  Power 
Mate  Corporation  and  are  of  their  type  UNI-30  models.  Type  UNI  supplies 

may  be  field-adjusted  for  any  desired  voltage  from  0 to  30  V d.c..  The  units 
are  also  equipped  with  overvoltage  protection,  which  has  been  set  at  2 V d.c. 
above  the  required  voltage. 

SYSTEM  PARAMETERS. 


System  parameters  of  the  WESCOM  system  are  as  follows: 

1.  Audio  Signal  Insertion  Loss:  2.0  to  2.3  dB  at  0 dBm,  1 kHz. 

2.  Audio  Input  Limit:  +3  dBm,  no  lower  limit. 

3.  Suggested  Input  Level:  0 dBm  at  1 kHz. 

4.  Isolation:  -55  dBm  to  -65  dBm. 

5.  Amplification  Distortion:  No  amplification,  except  for  recorder  output. 

6.  Power  Requirement:  115  V a.c.,  60-Hz  input,  for  power  supplies  of  +5  V d.c., 
and  +15  V d.c.  , -24  V d.c. 

SYSTEM  INTERFACES. 

Each  trunk  is  interfaced  with  a circuit  for  either  loop  or  ground  start 
calling  mode.  The  loop  start  mode  uses  a ring  detector  which  closes  the  line 
loop  and  enables  the  voltage  detector  as  a result  of  the  CO  ringing  voltage. 
Certain  CO  transmission  equipments  are  designed  to  apply  constant  battery 
voltage  to  the  trunk.  This  design  makes  electrical  detection  of  calling 
hang-up  following  trunk  connection  impossible.  In  the  Portland  area,  CO's 
having  this  design  include  Aurora,  Newburg,  McMinnville,  Scappoose,  and 
Hillsboro,  which  have  trunks  terminating  at  the  PF,  AC,  EF,  and  FD  positions. 

An  especially  difficult  condition  occurs  when  these  trunks  are  transferred  to 
NWS,  which  also  has  battery  feed.  Under  this  condition,  both  trunks  must  be 
released  in  order  to  drop  the  trunks. 

All  trunks  are  terminated  in  amplifiers  in  the  equipment  room  before  connection 
to  the  CCS.  The  amplifier  used  is  the  WESCOM  No.  401  Line  Amplifier,  which 
provides  an  adjustable  output  of  up  to  +3  dBm.  The  output  adjusted  for  the 
system  is  0 dBm.  The  level  was  raised  from  -4  dBm  after  the  level  was  found 
to  be  too  low  at  the  operating  positions  , which  was  approximately  -6.3  dBm  at 
the  headset  jack. 
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The  insertion  loss  in  the  system  through  to  the  headset  j n. k i • . : j rt  .imatel v 

-2.3  dBm.  There  are  no  line  implifiers  in  the  systei  , i 

tion  of  the  system  is  found  in  the  isolation  transformers.  further,  there 
are  no  audio  amplitude  adjustments  in  the  system.  Isolati  in  • 1 ••  ! 

circuit  switching  array  is  a minimum  of  -60  dB,  while  in  thi  complete  - . item 
this  is  expected  to  be  not  less  than  -55  dB.  The  latter  value  is  a function 
of  the  particular  installation.  For  comparison,  also  connected  to  the  positions 
are  the  intercom  lines.  These  lines  may  be  2 to  3 dB  above  the  levels  on  the 
telephone  linet . 

Audio  recordings  are  made  for  all  of  the  operational  FSS  positions  with  the 
exception  of  the  AC  and  FD  positions.  No  beep  tones  are  put  on  the  lines  to 
make  tie  calling  party  aware  of  the  recording.  Due  to  the  nature  of  the  FSS 
service,  this  ha  been  declared  legal.  The  tudio  signal  is  amplified  in  the 
system,  if  in  t:.e  telephone  mode,  fed  to  an  SS-1  line  amplilier,  and  then  to 
the  FAA.  nine-track  tape  recorder.  The  receive  and  transmit  audio  bypasses  the 
system  amplifier,  and  is  fed  to  the  standard  FAA  amplifier  before  going  to  the 
recorder.  The  output  of  t lie  727  amplifier  (type  SS-1)  is  adjusted  to 
approximately  0 dBm. 


DELAY  MESSAGE  RECORDER. 

In  the  event  that  all  operating  PF  positions  are  busy,  the  delay  message 
recorder  is  started  to  inform  the  callers  that  there  will  be  a dela'  before 
a specialist  will  be  available.  The  recorder  used  is  an  Electronic  Secretarv  , 
by  Automatic  Electric,  with  an  endless  loop  tape.  Front  panel  controls  and 
inputs  of  the  recorder  are  as  follows : 


Controls 


Positions 


Control  Switch 
Momentary  Contact 
Switches 
Power  Switch 
Input 

Monitor  Lamp 


Automatic  , Monitor,  ind  Ret  r. 
Start  and  Erase 

On  and  Off 
Microphone 

Indicates  Tape  Playing 


The  recorder  tape  play  may  be  initiated  manually  or  automatically  to  • . point 
where  the  tape  motor  control  switch  is  lifted  from  the  slot  in  the  cot  tot  of 
the  tape  by  its  forward  movement.  The  duration  of  the  tape  motion, 
cated  by  the  monitor  lamp,  is  approximately  14  seconds.  The  tire  to  t • ; 
the  tape  slot  is  about  1 second.  To  record,  the  microphone  must  be  ( iupoi 
and  the  control  switch  turned  to  the  appropriate  position.  The  microphone 
used  as  a monitor  speaker  when  the  control  switcli  is  set  to  monitor  and  t he 
tape  started. 

The  output  of  tl e recorder  is  branched  to  16  separate  outputs  in  the  recorder 
interface  and  connected  to  the  trunk  cards  for  connection  to  the  p.,rt  icn 
trunk  to  receive  the  delay  message. 
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EXPANSION  CAPABILITY. 


The  ACD  recognizes  up  to  four  PF  positions;  one  CO  line;  one  inbound  PI.  line; 
and  nine  FX  lines.  This  switching  capability,  at  Portland  FSS,  could  be 
increased  to  a maximum  of  16  lines.  In  a fully  expanded  system  up  to  128  trunks 
could  be  switched  by  the  system  and  distributed  to  as  many  as  30  PF  positions. 

CALL  PREEMPTION  FROM  AC  TELEPHONE  CONSOLE. 

The  AC  telephone  console  has  four  keys  programmed  for  call  preemption.  Key- 
identifiers  are:  PF-1,  PF-2,  PF-3 , and  PF-4.  These  keys  relate  to  similar 
numbered  PF  positions  and  serve  an  entirely  different  function  than  those 
keys  identified  as  "PF"  keys  on  IF  telephone  consoles.  The  separate  purpose 
of  the  numbered  PF  keys  on  the  AC  telephone  console  is  to  provide  the  AC  with 
the  capability  to  monitor  an  on-going  CO,  FX,  or  PL  call  at  a specific  PF 
posit  ion . 

AUTOMATIC  CALL  DISTRIBUTOR  STATUS  PANEL. 

The  ACD  Status  Panel  (figure  15)  is  slope  mounted  on  the  AC  desk  in  close 
proximity  to  the  NAVAID  monitor  panel,  transmitter /receiver  select  panel,  and 
adjacent  to  the  AC  telephone  console.  The  system  collects  and  relays  eight 
types  of  system  data  to  the  ACD  status  panel: 

1.  Incoming  Trunk  Status  Indicators:  Sixteen  light  (mode)  indicators  includes 
one  indicator  assigned  to  each  incoming  trunk.  Currently,  nine  FX  trunks,  two 
PL  trunks,  two  FTS  trunks,  and  two  CO  trunks  are  being  monitored.  Light  modes 
are  as  follows  : 

a.  FLASH  mode  - indicates  a call  is  waiting  to  be  answered. 

b.  STEADY  mode  - indicates  a call  is  being  handled. 

c.  OFF  mode  - indicates  the  trunk  is  idle. 

2.  Preflight  Position  Status  Indicators:  Six  light  (mode)  indicators  include 
one  indicator  assigned  to  each  PF  position.  Currently  , four  PF  positions  are 
being  monitored.  Light  modes  are  as  follows: 

a.  FLASH  mode  - indicates  that  the  position  is  not  busy. 

b.  STEADY  mode  - indicates  that  the  position  is  busy. 

c.  OFF  mode  - indicates  that  the  position  is  not  staffed  or  that 
the  specialist  is  using  intercom,  interphone,  or  radio. 

3.  Preflight  Call  Register:  A discrete  register  is  assigned  to  each  PF  posi- 
tion. The  displayed  number  represents  the  current  cumulative  total  of  all 
calls  routed  to  the  identified  position  by  the  ACD.  The  register  cannot  dif- 
ferentiate between  CO,  FX,  or  PL  calls.  Cumulative  call  duration  time  is  not 
available  and  reset  to  zero  is  not  possible. 

4.  All  Trunks  Busy  Register:  A discrete  register  which  displays  a current 
cumulative  number  of  times  the  11  PF  trunks  are  simultaneously  busy.  Reset  to 
zero  is  not  possible,  nor  is  cumulative  call  duration  time  available. 
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FIGURE  15.  AUTOMATIC  CALL  DISTRIBUTOR  STATUS  PANEL 


r 


5.  Delayed  Calls  Register:  A discrete  register  which  displays  the  current 

cumulative  number  of  incoming  calls  for  which  the  calling  part;,  wa:  in  standby 

status  for  more  than  30  seconds  awaiting  a connection  to  a PI  , .it  i . Reset 
to  zero  is  not  possible. 

6.  Abandoned  Calls  Register:  A discrete  register  which  displa.  • ...  irrent 

cumulative  number  of  incoming  calls,  wliich  were  abandoned  by  the  i ing  party 
prior  to  being  connected  to  a PF  position.  Reset  to  zero  i in  t ; . - U-. 

7.  Total  Calls  Register:  A discrete  register  which  displays  the  . urrent 
cumulative  number  of  incoming  calls  routed  by  the  ACD  to  PF  positions.  .''his 
register  cannot  distinguish  betv/een  CO,  FX,  and  PL  calls.  Reset  to  zero  is 
not  possible. 

8.  Power  Failure  Indicator:  This  indicator  has  two  visual  warning  lamps  ani 
a depressible  reset  key.  It  is  the  only  warning  device  in  the  entire  system. 
The  lamps  are  identified  as  "P"  and  "R"  lamps  , each  lamp  having  two  modes  of 
illumination. 

a.  P Lamp  - OFF  mode  indicates  that  power  is  ON. 

ON  mode  indicates  that  power  is  OFF  or  has  been  OFF. 

b.  R Lamp  - OFF  mode  indicates  that  power  transfer  is  OK. 

ON  mode  indicates  a power  transfer  failure. 


EVALUATION  PLAN 


PURPOSE. 

The  purpose  of  this  activity  was  to  determine,  through  test  and  evaluation  of 
the  candidate  WESCOM  system  in  service  at  the  Portland  FSS , those  operational 
and  technical  attributes,  including  ACD,  which  should  be  incorporated  into  a 
ground-to-ground  voice  communication  system  specification  for  an  automatic 
call  distributor  and  common  switching  communication  system  for  those  FSS's 
categorized  as  high-activity  facilities. 

METHOD. 

Portland  FSS  is  a full-time  commissioned  facility  responsible  for  the  provision 
of  a long  list  of  services  to  all  users  of  the  National  Airspace  System.  This 
list  of  services  can  generally  be  categorized  as  PF,  IF,  FD,  and  EF  types  of 
service.  Thus,  the  FSS  mission  precludes  strict  adherence  to  usual  research 
and  development  (R&D)  system  evaluation  test  practices  pertinent  to  evaluation 
design,  planning,  preparation,  scheduling,  conduct,  and  data  collection.  The 
last  three  items  are  most  important  and  applicable  to  FSS  onsite  R&D  activities. 
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NAFEC  team  member:.  in  \ugu-s  197  > , conducted  a 5-da  • • . t < 

technical  familiarization  study  of  the  Portland  FSS.  Tti  ■ ' . ■ i 

to  obtain  project  planning  information  relative  to  (1)  Kv  ii  • ■ I 
conditions,  (2)  operational  charac  ter  i s t i cs  and  require;--  :■>  .■ 

each  type  of  operating  position,  (3)  interposition  and  inter  fat  i J : t • • • • •!  i. na- 
tion requirements,  (4)  position  staffing  under  vary in t ■ • -a.: ; t : 
vobie,  (5)  type  and  distribution  of  telephonic  services  t<  t . ■ 
istrative,  maintenance,  and  operational  positions  , and  ((-  i n i;  t.>t:  n 1 1 i. 
FAA  and  indust ’"V  representatives  relative  to  VESCOM  svstet  tie  : ...,  . t 
maintenance,  and  performance  hist. ry . As  a re  ul  t ot  ti.i  , 

team  compiled  a baseline  for  operational /techn  leal  evaluat  it-n  of  t -■  • "M 

system.  This  was  documented  in  a detailed  test  plan,  La  in- in. 
questionnaires  t be  administered  dur . ...  the  evaluation  at  the  P i 

Four  methods  of  evaluation  were  utilized  f ■ 1 

to  this  WESCMM  system: 

1 . Observati  t 

evening  shift  operations  to  determine  the  degree  >f  usefu 
which  unique  features  of  the  system  contribute. 

2 . Conduc t of  script-tyj  testing  ■ - 1 

to  exercise  all  logie  and  operational  features. 

3.  Develop  a comprehensive  operations  1/ technical  questionnaire  fa.  , • nc 

to  gain  subjective,  response  from  facility  specialists.  This  rc.-p<  • 1 

subsequently  be  used  by  the  evaluation  team  to  prepare  and  conclude  statemei 
relative  to  system  utility  and  acceptance. 

4.  Analysis  of  equipment  function,  facility  aintenan.  - , . : 1 


SYSTEM  EVALUATION 


SPECIF!'  OBJECTIVE. 


land  F 


component 
and  pa tat 
technical 
s imul tarn 
and  l Inei 
of  this  • 
of  systet 
t iona 1 fo- 


ments of 
service  • 


i ntinuously  operational  facilitv;  therefore,  it 

in-depth  specific  testing  and/or  evaluation  . : s ter 
determine  conformance  to  operational  spe  if.  ,t  ' 
■piently,  it  was  assumed  that  this  system  met  • ’• 

• • r.-il  requirements  necessary  to  service  multiple  ■ i 

itgoinp  telephone  calls  via  the  several  type-  -f  t : '• 

t thi  facility.  Therefore  , the  specific  ob j i ti 
to  subject  this  communications  system  to  a series 
1 •-  i unct  ional  evaluations  conducted  in  the  ongoing  . pera- 

• • .eterttine  whether  or  not  this  particular  systen  1 

tpable  - ! serving  th<  ti  - 
F ' having  an  annual  ^activity  in  excess  .00 , 


perat  L 
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TEST  ENVIRONMENT. 


Evaluation  of  the  candidate  WESCOM  system  was  accomplished  at  tin  Pci tland  FSS 
situated  in  Hillsboro,  Oregon.  This  facility  is  one  of  approximately  50  FSS's 
categorized  as  high-activity  facilities. 

Scheduled  evaluations  considered  all  positions  of  operation  in  the  Operations 
Room  (figure  6)  as  well  as  attendant  positions  located  in  the  administrative 
and  maintenance  areas  of  this  facility.  Type,  of  telephone  consoles  that 
were  evaluated  are  identified  in  figures  1 to  4.  Other  system  equipment 
investigated  is  identified  in  figures  8 to  14. 

Local  and  remotely  controlled  telephone  calls,  originating  at  government 

and  nongovernment  facilities  normal Iv  associated  with  this  facility,  were 

input  to  this  system.  Ongoing  FSS  operations  prohibited  adherence  to  a firm 

and  precise  time  schedule  for  activity  conduct  and  data  collection.  Accordingly, 

scripted  evaluation  activity  was  initiated  only  during  1 ight-to-moderate 

periods  of  FSS  activity  during  the  hours  of  0800  to  2400  Pacific  Standard 

Time.  Nonscripted  activities  (investigations  not  requiring  participation 

of  FSS  specialists)  were  not  materially  affected  by  the  ongoing  FSS  activity, 

nor  was  it  at  any  time  necessary  to  abort  an  FSS  operational  or  NAFEC  evaluation 

activity. 

APPROACH . 

Operational  evaluation  of  the  candidate  WESCOM  system  was  accomplished  through 
use  of  a set  of  seven  activity  scripts  (table  3).  Five  special  evaluations 
were  accomplished  and  are  also  Identified  in  table  3.  Applicability  of  the 
special  evaluations  was  restricted  to  PF  position  No.  1. 

The  technical  evaluation  was  based  on  t lie  scripted  test  results  described 
below,  the  accumulated  data  on  system  performance  parameters  , performance 
monitor  observation,  and  failure  logs.  The  areas  of  evaluation  and  analvsis 
of  the  technical  data  base  are  as  follows:  (1)  logic  performance,  (2) 
reliability,  (3)  maintainability,  (4)  trunk  interfaces,  and  (5)  expansion 
potential . 

The  FSS  operational  environment  mandated  the  development  and  subsequent  use 
of  dual-purpose  scripts.  Seven  scripts  were  designed  to  serve  the  operational 
and  technical  evaluations  of  this  system.  Each  script  identified  a number 
of  sequential  action  items  to  be  accomplished  bv  the  test  support  specialist, 
and  for  each  action  item,  one  or  more  questions  were  detailed  in  the  script 
for  his  immediate  response.  Such  questions  were  designed  to  obtain  data, 
factual  or  subjective  as  applicable,  relative  to  one  or  more  system  factors 
applicable  to  the  in-use  script.  Table  3 identifies  the  factors  and  applicable 
activity  scripts.  Script  implementation  was  in  the  sequential  order  identified 
in  table  4. 
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I'ABLE  3.  EVALUATION  APPLICABILITY 
OPERATIONAL  (ESS)  SYSTEM  FACT  S 


Evaluation  Factors 
Line  Access 
Dial  Tone 
Dialer  Action 
Aut  o-Ringdown 
Ringback  Signal 
Readability 
Line  Noise 
Crosstalk 
Line  Hold 

ACD  Call  Sequence:  In 
ACD  Call  Sequence:  Out 
DeLay  Announcement 
ACD  Primary  Cali  Queue 
Call  Transfer 
Ai/Cround  Queue  (CTQ) 
NWS  Queue  (CTQ) 

Line  Release 
Dropped  Call 
Key  Backlight  Mode 
Responding  Sector 
Responding  Facility 
• csponu  in,.  PF  Position 


Applicable  Activity 
12  3 4 1 

X X X X X 

X 

XX  XX 

X 

X X 

XXX  X X 

X X X X X 

X X X X X 

X 


X 

X 

X 


X 

X 

X 


X 

X 

X 


X 

X 

X 

X 


X 

X 

X 

X 


Scr ipt 
6 7 

X X 

X 

X 

X 

X X 
X X 
X X 
X 

X 

X 

X 

X 

X 

X 

X 

X X 
X X 
X X 


X 
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Special  Eva i uatio 

1 2 3 - !> 

X X X X X 

X X X X 

X X X X 

X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X 

X X 

x 

X X X X X 

X X X X X 

X X X X X 

X X X X X 


r 


TABLE  4.  EVALUATION  ACTIVITY  SCHEDULE 


Sc  r i p t 
Evaluat ion 

Number  Activity 


1 Intercom  Terminations 

2 Central  Office  and  FTS  Terminations  at  12-Key 

Desk  Sets 


3 Private  Line  Terminations 

4 Seattle  ARTCC  SS-1  Terminations 

5 Tower  SS-1  Terminations 

6 Central  Office,  Foreign  Exchange  and  FTS 

Terminations  at  30-Key  Consoles 

7 Automatic  Call  Distribution  to  Preflight 

Positions 


Nonscr ipted 
Evaluation 
Number 

1 Central  Office  Line  Connectivity  to  Preflight 

Position  No.  1 

2 Foreign  Exchange  Line  Connectivity  to  Preflight 

Position  No.  1 

3 Foreign  Exchange  Line  Connectivity  to  Preflight 

Position  No.  1 

4 Call  Transfer:  Preflight  Position  No.  1 to 

Air/Ground 

5 Simultaneous  Inbound  Central  Office  and 

Foreign  Exchange  Calls  to  Preflight  Position 
No . 1 


Tables  5 through  10  irr  Included  In  this  report  to  suppler.it  t .'  L . Me 
purpose  of  these  suppler  ntal  tables  Is  to: 

l . Mr.''  ... 

eva luat ion ; 

2.  Mr: I ' applicable  I : 

} . Identifj  ' 1 - evaluated  Linei  and  tr  inks. 

Tables  11  through  16  illustrate  in  graphic  . -rniat  the  r«  .It  til  : , 

1 through  7 and  are  • upplemental  to  tables  5 through  10.  I he  reMti  ■ i; 
la  as  follows;  tab!  ' U,  6/12,  7/13,  8A4,  9/15 , and  10/16. 

Evali  i i<>n  No . ACD  to  PF  position  , . dlt  rete,  script) 

unquestionable  ignificance  and  imp  rt  to  • .e  evaluat iot  tea  . \ 

to  run  thi:  ^valuation  at  least  twii  ■ . Unfortunately,  this  wa.  not  p.  ■ i:  . 

Activity  management  and  scheduling,  fa  ility  operations  , and  i-v.i  . i - 

ability  of  test  support  personnel  for  a sipnment  t • 11  ! per  t i n.i : 

tions  and  9 distant  (FX)  locations  were  the  reasons  ■ r b*-tn  ■ d ie  • 
evaluation  No.  7 only  one  time.  Figure  16  is  a sequent.  re.  ...  r<:  t : 

important  activity. 

A technical  questionnaire  was  prepared  for  completion  b;  e .A!  ! t 
members.  This  is  included  in  appendix  C. 


OPERATIONAL  RESU1  TS 


GENERAL  CONST RAI NT  . 

It  is  very  important  to  reemphasize  the  following  conditions  which  had  a sig- 
nificant and  negative  impact  on  this  system  evaluation: 

1 . i rtland  1 1 mtinu  perati 

2.  Cutover  from  the  previous  communication  system,  to  the  -:iw\  Mate  : (v 
system  was  not  preceded  by  an  Operational  Readiness  Demonstration  -r  a loin; 
Acceptance  Inspection;  therefore,  this  WESCOM  system  was  ».  umed  t b“  apal  Ik 
of  servicing  multiple  and  simultaneous  incoming/outgoing  . uls  via  flu  several 
types  of  trunks  and  lines  terminated  at  this  facility. 

3.  This  particular  WESCOM  system  installation  had,  in  t he  immediate  past, 
evidenced  a grade  of  service  which  severely  impacted  local  FSS  operations. 

This  WESCOM  system  installation  was  subjected  to  a series  of  semicont rolled 
evaluitions  conducted  in  the  ongoing  operational  environment  to  determine 
whether  or  not  this  type  of  system  evidenced  generic  qualifications  for 
servi  inp  telecommunication  requirements  of  FSS's  having  an  annual  activit- 
in  excess  of  400,000  service  operations.  Results  are  stated  with  respect  to 
the  CCS  and  the  ACD. 
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TABLE  5.  INTERCOM  EVALUATIONS 


Test 

From 

To 

1 

IF-1 

PF-1 

2 

IF-1 

PF-1 

3 

IF-1 

PF-1 

4 

IF-1 

PF-1 

5 

IF-1 

PF-1 

6 

IF-1 

PF-1 

7-12 

IF-2 

PF-2 

13-18 

IF-3 

PF-3 

19-24 

EF 

PF-4 

25-30 

FD 

AC 

31 

AC 

FC 

32 

AC 

FC 

33 

AC 

FC 

34-39 

AC 

EF 

40-45 

FC 

SEC 

46 

AC 

PF-1 

47 

AC 

PF-1 

No . of  Conferencing  Positions 
0 
1 
2 

3 

4 

5 

Same  as  Tests  1-6 
Same  as  Tests  1-6 
Same  as  Tests  1-6 
Same  as  Tests  1-6 
0 
1 
2 

Same  as  Tests  1-6 
Same  as  Tests  1-6 
10 

11  (maximum  capability) 


TABLE  6.  CENTRAL  OFFICE/FTS  EVALUATIONS  USINC  12-KEY 
DESK  CONSOLES 


4 


Central  Office  Category 


Test 

From 

To 

1 

FC  648-1022 

Hillsboro  AFS 

2 

FC  648-1022 

Hillsboro  Tower 

3 

FC  648-1022 

Troutdale  Tower 

4 

SEC  648-1022 

Portland  AFS 

5 

SEC  648-1022 

Portland  Tower 

6 

SEC  648-1022 

National  Weather  Service 

FTS  Category 

Test 

From 

To 

1 

FC  221-2330 

Portland  Tower 

2 

FC  221-2330 

Troutdale  Tower 

3 

SEC  221-2330 

Salem  Tower 

4 

SEC  221-2330 

National  Weather  Service 

5-12 

FC  221-2675 

NAFEC 

13-19 

SEC  221-2675 

NAFEC 

20* 

FC  221-2675 

NAFEC 

SEC  221-2330 

Portland  Tower 

Notes:  FC  - Facility  Chief's  Desk.  Set 

SEC  - Secretary's  Desk  Set 
* - Simultaneous  line  access 


r 
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TABLE  7.  PRIVATE  LINE  EVALUATIONS  USING  30-KEY  CONSOLES 


Test 

From 

To 

1 

FBO/HA 

EF 

2 

FBO/HA 

FD 

3 

FBO/HA 

AC 

4 

FBO/EF 

EF 

5 

FBO/EF 

FD 

6 

FBO/EF 

AC 

7 

EF 

NWS 

8 

AC 

NWS 

9 

NWS 

AC 

10 

AC 

FBO/HA  and  FBO/EF 

11 

FD 

FBO/HA  and  FBO/EF 

12 

EF 

FBO/HA  and  FBO/EF 
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TABLE  8.  ZSE  SS-1  INTERPHONE  EVALUATIONS 


Test 

From 

To  ZSE  Sector 

1 

IF-1 

The  Dalles 

2 

IF-1 

Hoquiam 

3 

IF-1 

Toledo 

4 

IF-1 

North  Bend 

5 

IF-1 

Portland 

6 

IF-1 

Eugene 

7 

IF-2 

The  Dalles 

8 

EF 

North  Bend 

9 

EF 

Eugene 

10 

EF 

Portland 

11 

IF- 3 

Hoquiam 

12 

PF-1 

The  Dalles 

13 

PF-2 

Hoquiam 

14 

FD 

Toledo 

15 

PF-3 

North  Bend 

16 

PF-4 

Portland 

17 

AC 

Portland 

18 

AC 

Eugene 

TABLE  9.  TOWER  SS-1  INTERPHONE  EVALUATIONS 


Test 

From 

To 

1 

IF-1 

Portland 

Tower 

2 

IF-1 

Troutdale 

Tower 

3 

IF-1 

National 

Weather 

Service 

4 

IF-1 

Portland 

TRACON , 

North  Sector 

5 

IF-1 

Portland 

TRACON, 

South  Sector 

6 

IF-1 

Portland 

TRACON , 

Handoff  Secto 

7 

IF-2 

Portland 

TRACON, 

South  Sector 

8 

EF 

Hillsboro  Tower 

9 

IF-3 

Portland 

TRACON, 

Handoff  Secto 

10 

PF-1 

Hillsboro  Tower 

11 

PF-2 

Portland 

Tower 

12 

FD 

Troutdale  Tower 

13 

PF-3 

National 

Weather 

Service 

14 

PF-4 

Portland 

TRACON, 

North  Sector 

15 

AC 

Portland 

TRACON , 

Handoff  Secto 

16 

AC 

Portland 

TRACON , 

South  Sector 

17 

AC 

Portland 

TRACON , 

North  Sector 
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TABLE  10.  CO-FTS-FX  EVALUATIONS  USING  30-KEY  CONSOLES 


Test 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 


From 

EF  648-1022* 
EF  648-2111* 
EF  221-2675# 
EF  221-2330# 
AC  648-1022* 
AC  648-2111* 
AC  221-2675# 
AC  221-2330# 
FD  648-2111* 
FD  221-2330# 
FD  222-16900 
FD  222-16990 


Notes:  * Hillsboro  Central  Office  Line 

# FTS  Line 

0 Foreign  Exchange  (FX)  Line 


To 

Hillsboro  AFS 
Hillsboro  Tower 
Portland  Tower 
Troutdale  Tower 
Hillsboro  AFS 
Hillsboro  Tower 
Troutdale  Tower 
Portland  Tower 
Hillsboro  AFS 
Salem  Tower 
AC  222-1699 
AC  222-1690 


A 


TABLE  12.  CENTRAL  OFFICE/FTS  RATING  FACTORS  AND  FACTOR  ACCEPTABILITY  RATI"''; 


Factors 

Line  Access 

Dial  Tone 

Dialer  Action 

Ringback  Signal 

Key  Backlight  Modes 

Readability : 

By  PDX  FSS 
By  Called  Party 

Line  Noise 

Crosstalk 

HOLD  Function 

Line  Release 

Dropped  Call 


Script  No.  2 Acceptability  Rat  in-.: 

LOW  HIGH 

123456789  10 


None 


Averaged  Rating:  9.09 


TABLE  13.  PRIVATE  LINE  RATING  FACTORS  AND  FACTOR  ACCEPTABILITY  RATINGS 


Calling  Party  Factors 
Auto-Ringdown  Signal 
Readability 

Called  Party  Factors 
Key  Backlight  Modes 
Line  Access 
Crosstalk 
Readability 
Line  Noise 
Line  Release 
Dropped  Call 


Script  No.  3 Acceptability  Rating 

LOW  HIGH 

123456789  10 


Averaged  Rating:  9.07 


TABLE  14.  ZSE  SS-1  INTERPHONE  RATING  FACTORS  AND  FACTOi: 
ACCEPTABILITY  RATINGS 


Script  No.  4 Acceptability  L it  in 

LOW  HIGH 

123456789 


Factors 

Line  Access 

Key  Backlight  Modes 

Dialer  Action 

Responding  Sector 

Crosstalk 

Readability : 

By  PDX  FSS 
By  ZSE  Sector 

Line  Noise 

Line  Release 

Dropped  Call 


Averaged  Rating:  9.51 
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TABLE  15.  TOWER  SS-1  INTERPHONE  RATING  FACTORS  AND  FACTOR 
ACCEPTABILITY  RATINCS 


Script  No.  5 Acceptability  Rating 

LOW  HIGH 

123456789  10 


Factors 

Line  Access 

Key  Backlight  Modes 

Dialer  Action 

Responding  Facility 

Crosstalk 

Readability : 

By  PDX  FSS 

By  Responding  Facility 
Line  Noise 
Line  Release 
Dropped  Call 


Averaged  Rating:  9.91 
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TABLE  16.  CO-FTS-FX  30-KEY  CONSOLE  RATING  FACTORS  AND 
FACTOR  ACCEPTABILITY  RATINGS 


Script  No.  6 Acceptability  Katin;: 

LOW  HIGH 

123456789  10 


Fac  tor 

Line  Access 

Dial  Tone 

Dialer  Action 

Ringback  Signal 

Key  Backlight  Modes 

Crosstalk 

Readability : 

By  PDX  FSS 
By  Called  Party 

Line  Noise 

HOLD  Function 

Line  Release 

Dropped  Call 


Averaged  Rating:  9.62 
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FIGURE  16.  ACD  INBOUND  CALL  DISTRIBUTION  TO  PREFLIGHT  POSITIONS 


Mtff  «f'iij|m^M|ijji~i* 


COMMON  a»NTK<’i.  Sl'BSY  . ,':’*■!  Ki.M.T.ii  . 

rhe  unstable  evaluation  environment,  mandated  nonintei 
operations,  and  necessary  limiting  of  evaluation  design  and  conduct 
to  produce  a minimal  quantity  of  objective  data  and  an  t.vei  ... 

data.  Both  types  of  data  are  displayed  in  composite  bargran  ia  out  - ibies 

11  through  16.  Table  17  is  a composite  statistical  layout  of  t ..irgr.,: 
tables . 

Reduction  of  data  in  these  tables  resulted  in  a mean  acceptabilit  rating  : or 
the  Common  Control  Subsystem  of  9.10.  This  rating  is  b..  ed  on  . it 

10  wherein  the  best  possible  rating  is  10.0, 

ACD  RE  SOLI'S . 

Scripted  evaluation  No.  7,  Automatic  Call  Distribution  to  Preflight  I’,  sit  ions, 
was  conducted  on  October  16,  1975,  between  2000  and  2046  PST.  This  e.  il  nation 
was  considered  of  utmost  importance  to  the  specific  obje  ; ive  .nd  t ! r.  -ranee 
planning.  FSS  operational  activities  during  this  test  period  amounted  t<  three 
radio  calls  and  four  pilot  briefing  calls.  This  extremely  light  PF  operation 
caused  a most  critical  and  severe  impact  on  this  controlled  evaluation  ctivity. 
The  unscheduled  pilot  briefing  calls  completely  disrupted  the  pre-  , 

time-oriented  inbound  CO-FX-PL  call  schedule  as  well  as  the  integrated  all 
transfer  events  schedule. 

Test  conduct  required  eight  FSS  specialists  to  be  on  duty  at  the  FSS  and 

12  controllers  (recruited  from  local  area  ATC  facilities)  to  be  on  duty  at  FX 
remote  sites,  some  sites  being  up  to  50  miles  in  distance  from  Hillsboro, 

Oregon.  Limited  availability  of  test  support  personnel  and  FSS  operational 
activitv  combined  to  allow  but  one  test  mission  in  support  of  evaluate  in 

No.  7.  Figure  16  is  a sequential  record  of  this  mission  as  determined  by 
analysis  of  response  received  from  each  test  support  participant.  Table  1 
is  a composite,  statistical  layout  of  responses  received  from  the  test 
participants.  A mean  average  rating  of  7.4,  based  on  a scale  of  1 to  10, 
wherein  10.0  is  the  best  possible  score,  was  determined  for  the  ACD. 

SYSTEM  RESULTS. 


System  results  are  illustrated  in  table  19,  WESCOM  System  Composite  Factor 
Acceptability  Ratings.  Table  content  is  a composite  compilation  of  subsystem 
factors  and  factor  acceptability  ratings  stated  in  tables  17  and  18.  Consoli- 
dation of  subsystem  data  for  inclusion  in  table  19  resulted  in  establishment 
of  a mean  system  acceptability  rating  of  7.88.  This  rating  is  based  on  a 
scale  of  1 to  10,  wherein  the  best  possible  rating  is  10.0.  Appendix  B, 
"Response  by  Portland  FSS  Specialists  to  a Subjective  Opinion  Questionnaire," 
provides  additional  credence  to  the  firmness  of  the  established  system  rating. 
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TABLE  17.  COMMON  CONTROL  SUBSYSTEM  COMPOSITE  FACTOR  ACCEPTABILITY  RATINGS 


Acceptability  Ratings 

Factors  Script  1_  2 3^  4 _5  6 


Line  Access 

10.0 

6.9 

9.2 

10.0 

10.0 

10.0 

Dial  Tone 

- 

10.0 

- 

- 

- 

9.2 

Ringback  Signal 

5.7 

5.8 

- 

- 

- 

6.7 

Key  Backlight  Mode 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

Readability : 

By  Portland  FSS 

4.9 

8.5 

9.2 

10.0 

9.4 

10.0 

By  Calling  Party 

5.3 

8.8 

10.0 

10.0 

9.4 

10.0 

Line  Noise 

10.0 

10.0 

9.2 

5.6 

9.4 

10.0 

Crosstalk 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

Line  Release 

10.0 

10.0 

9.2 

10.0 

10.0 

10.0 

Hold  Function 

- 

10.0 

- 

- 

- 

10.0 

Auto-Ringdown  Signal 

- 

5.8 

- 

- 

- 

- 

Responding  Sector/Position 

10.0 

- 

- 

10.0 

- 

- 

Number  of  Test  Calls:  144 

Number  of  Dropped  Calls:  0 

Average  Rating  Per  Script  8.59  9.09  9.07  9.51  9.91  9.62 

Mean  Acceptability  Rating  for  the  Common  Subsystem:  9.30 

Note:  Nonapplicable  factors  are  indicated  by  the  symbol. 
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TABLE  18. 


ACD  COMPOSITE  FACTOR  ACCEPTABILITY  RATINGS 


Number  of 


Factor 

Responses 

Rating 

Remarks 

Line  access;  Calling  Party 

27 

9.6 

1 FX  call  required  operator 
assistance . 

Ringback  Signal:  Calling  Party 

27 

8.9 

Abnormal  signal  to  one  FX 
party;  busy  signal,  without 

Busy  Signal:  Calling  Party 

27 

1.1 

logical  reason  to  3 FX  parties 

Recorded  Announcement 

e 

1 FX  party  received  a playback 

Call  alert  signal  to  PF 

27 

10.0 

Call  Sequence:  In  to  ACD 

27 

g* 

ACD  to  PF 

27 

6.7* 

9 calls  misrouted  to  PF 

Auco-Ringdown  Signal 

2 

5.0 

1 call  dropped  by  ACD 

Key  Backlight  Modes: 

At  IF  Positions 

5 

6. 

At  PF  Positions 

27 

10.0 

Call  Transfer:  To  NWS 

2 

0.0 

1 call  not  routed  to  NWS;  1 
call  received  a busy  signal, 
no  logical  reason 

To  IF 

5 

6.00 

ACD  Primary  Queue 

g 

ACD  Transfer  Queue 

g 

Readability : 

By  calling  party 

23 

10.0 

By  PF  Specialist 

27 

8.9 

Low  voice  level  on  3 FX  lines 

By  IF  Specialist 

5 

6.0 

Multiparty  crosstalk 

Crosstalk 

27 

8.5 

Simultaneous  mixture  of  1-CO 
2-FX  and  1-PL  calls 

Line  Noise 

27 

10.0 

Line  Release 

27 

10.0 

Dropped  Calls 

34 

9.1 

3 calls:  2-FX,  1-PL 

Average  Rating 

7.4 

Notes:  @ No  test  due  to  four  unscheduled  pilot  briefing  calls. 

* Scheduled  call  sequence  disrupted  by  pilot  briefinp  calls.  Fipure  12. 
indicates  the  probable  inbound  call  sequence  as  determined  by  analysis 
of  responses  received  from  test  participants. 
if  1 call  dropped  after  beinp  placed  in  hold;  1 call  erroneously  released 
by  IF  specialist;  1 call  not  answered  by  IF;  two  calling  parties  in 
simultaneous  connection  with  both  JF-1  and  IF-2. 
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TABLE  19.  WESCOM  SYSTEM  COMPOSITE  FACTOR  ACCEPTABILITY  RATINGS 


Operational  Evaluation  Factor 


System  Rating 


Line  Access 


Dial  Tone 


Ringback  Signal 
Key  Backlight  Modes 
Readability:  By  Portland  FSS 


By  Calling  Party 


Line  Noise 


Crosstalk 


Line  Release 


Hold  Function 


Auto-Ringdown  Signal 
Responding  Sector /Position 
Responding  ATC  Facility 
Busy  Signal 

Call  Alert  Signal  To  PF  Positions 


Call  Sequence:  ACD  To  PF  Positions 


Call  Transfer  To  National  Weather  Service 


Call  Transfer  To  IF  Positions 


Dropped  Calls 


Mean  Acceptability  Rating  for  the  WESCOM  System 
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TECHNICAL  RESULTS 


1.  Test  results  show  that  i combination  of  design  and  equipment  failures 
cause  malfunctions  in  the  Portland  WESCOM  system. 


2.  Automatic  release  of  calls  to  the  PF  position  by  the  ACD  is  not  possible 
where  battery  feed  on  the  loop  start  mode  does  not  allow  electrical  determi- 
nation of  the  on-loop  state. 

3.  The  ACD  Status  Panel  counters  do  not  in  all  cases  keep  an  accurate  count 
of  PF  position  calls,  or  total  calls. 


4.  Tie  system's  alarm  signals  are  inadequate  to  notify  FAA  personnel  of 
system  failures,  nor  do  they  provide  maintenance  personnel  witli  information 
necessary  to  make  repairs. 


5.  System  capacity  of  up  to  128  trunks  is  more  than  adequate  for  large- 
size  FSS  facilities. 


6.  FSS  maintenance  personnel  are  not  trained  to  maintain  an  integrated 
circuit  ACD. 

7.  The  system,  at  times,  will  malfunction  without  notice  to  users  in  such 
a way  to  totally  inhibit  its  ability  to  accept  incoming  calls  t the  syster.  . 

8.  Incoming  trunks  to  the  ACD  can  be  tied  up  for  long  periods  without 
detection  by  the  users,  thereby  denying  user  access  to  the  FSS. 


DISCUSSION  OF  RESULTS 


LOGIC  PERFORMANCE. 

The  combined  conditions  of  an  in-use  operational  system  under  lease  made 
offline  testing  to  measure  performance  parameters  impossible.  Scripted  testing 
was  employed  to  determine  exactly  how  the  logic  of  the  system  operated,  partic- 
ularly under  multiple-call  conditions.  Of  specific  interest  were  the  perform- 
ance of  the  delay  message  recorder  and  control  logic,  NWS  transfer,  A/G  transfer, 
and  the  three  queue  functions. 

During  the  period  of  onsite  system  test  and  analysis  , degraded  performance 
of  the  system  was  observed  (appendix  C) , which  could  be  attributed  to  either 
logical  error  in  system  design,  fabrication  error,  or  the  integrated  circuit 
logic  chip  failure.  Examples  of  these  conditions  occurred  as  follows: 
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1.  Incoming  FX  calls  showed  on  the  ACD  Status  Panel  to  be  In  HOLD  mode  while 
PF  positions  were  idle.  The  condition  of  power  failure  was  not  noted  by  the 
"P"  lamp  being  ON,  but  depression  of  the  reset  switch  restored  the  system  to 
normal  operation  (appendix  C) . 

2.  During  the  No.  7 test,  two  calls  were  transferred  to  each  of  two  IF 
positions  from  PF  positions,  and  all  four  transferred  callers  could  talk  to 
each  other  at  normal  audio  level. 

3.  The  NWS  trunk  could  not  be  dropped  by  either  FLASH  or  RLS  keys.  The 
drop  could  only  be  made  by  removal  of  the  NWS  transfer  card  from  the  bin. 

4.  Calls  were  dropped  after  being  placed  on  HOLD. 

5.  Repeated  disconnect  of  calls  during  pilot  briefings. 

6.  Connection  of  trunks  to  PF  positions  following  120  V a.c.  power  disconnect 
when  no  trunk  call  was  present. 

7.  Total  calls  count  not  equal  to  the  sum  of  PF  position  counts;  i.e., 
sum  of  4 PF  position  counts  = 23.  Total  call  count  = 5,  abandoned  = 1.  The 
difference  was  17. 

8.  "R"  lamp  failure  to  light  under  condition  of  Reading  Bus  being  grounded. 

9.  Calls  transferred  from  PF  to  IF  were  not  always  preceded  by  the  trans- 
mission of  a Call  .Alert  signal  to  the  IF  position. 

10.  Failure  to  ring  at  FSS  when  NWS  went  off-hook  while  audio  was  heard 
at  NWS  from  FSS . 

11.  Out  of  sequence  distribution  of  calls  to  PF  positions  was  recorded. 

12.  Failure  to  drop  trunks  after  FLASH  key  was  used. 

13.  ACD  Status  Panel  lamps  at  half  light  level  when  in  OFF  mode. 

14.  Failure  of  trunk  monitor  lamp  to  light  when  call  on  PF  position  was 
transferred  to  A/G. 

15.  Failure  of  the  "R"  lamp  and  No.  1 bus  lamp  to  indicate  failure 
of  trunk  connection  after  500  ms. 

COMPLEMENTARY  METAL-OXIDE  SEMICONDUCTOR  (CMOS)  LOGIC. 

The  integrated  circuit  logic  chips  used  in  the  system  are  mostly  CMOS  type. 

They  are  from  Several  manufacturers  including  Texas  Instruments,  Motorola, 
and  RCA.  The  CMOS  chips  are  easily  damaged  from  static  electricity.  The 
packaging  of  cards  requires  that  they  be  conductive  such  as  graphite-coated 
foam  or  aluminum  foil  wrap.  Card  removal  from  the  rack  must  be  carefully 
performed.  The  card  should  be  grounded  before  removal,  and  the  exposed  terminal 
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4 


I 


of  the  card  quickly  shorted  to  prevent  accidental  pickup  of  ^hai  ; . flu 

electrostatic  charges  have  extremely  high  voltages  and  low  in  tent  . . . • t.-se 

of  nai..! - trrinj  on  Lin-  telephone  should  not  reach  the  level 

static  voltage.  Line  noise  voltages  should  not  be  a problt  tin  efore,  the 
CMOS  is  also  recognized  to  have  superior  noise  protection  tnd  rejc  . ..  . . er 
Trans  is tor-to- transistor  Logic  (TTL)  integrated  ciruits. 

As  the  system  makes  heavy  use  of  CMOS  logic  from  the  time  ci  initial  installa- 
tion to  test,  there  was  a 15  percent  failure  of  the  chips.  The  loss  oi  chips 

may  be  due  to  electrostatic  charge  or  to  the  violation  of  the  CMOS  peter 
rule.  The  power  rule  is: 

"When  separate  power  supplies  are  used  for  the  COS/Met  ii -Oxide  - - 

CMOS)  device  and  f r the  device  inputs,  he  device  p w< 

be  turned  ON  b-  : ore  the  independent  input  signal  sources,  and  the  input  sicna!.- 
turned  OFF  b if  ore  the  power  supply  is  turned  OFF  (Vss-  VpVdd  as  max  i un 
limit).  This  rule  will  prevent  overdissipation  and  possible  damage  of  the 
D2  input  protection  diode  when  the  device  power  cjpplv  is  in  open  circuit. 
Violation  of  this  rule  can  result  in  undesired  circuit  operation,  a t houg 
device  damage  should  not  result"  (RCA  COS/MOS  Integral  Oir  uits,  i 9 7 5 Data 
Book  Series) . 

The  above  rule  relative  to  application  of  CMOS  would  appear 
violated  in  the  Portland  WESCOM  system,  since  the  input  signals  are 
rupted  before  a shutdown  of  the  +5  and  +15  V d.c.  supplies. 

The  manufacturer,  WESCOM,  Inc.,  maintained  that  the  MOS  chip  manufa  t :rer  v.  r- 
consulted  prior  to  violating  the  power  source  rule  and  that  chip 
be  damaged.  Of  greater  import  was  the  use  of  extreme  caution  whi  mu-t  be 
taken  in  fabrication  to  prevent  electrostatic  damage.  A new  desi.-r. 
resulted  in  resistive  protection  on  buses  which  would  tend  to  rev 
static  charge  damage. 

WESCOM  SYSTEM  RELIABI Li TV . 

Within  the  candidate  WESCOM  system  there  is  no  redundance  I -ritii 
elements.  For  instance,  should  a power  supply  fail,  a replacement  .. 

to  be  installed  to  put  the  system  back  in  operation.  Durir,-  t . ■ . 

power  supply  failure,  only  certain  CO  and  FTS  lines  woulu  , , 

they  bypass  the  ACD.  Again,  failure  of  the  control  cards  v c Id 
the  system  to  go  down  without  an  alarm  signal.  Many  other  : ai  i 
sible  without  an  alarm  being  given  to  either  the  ACD  Star 
equipment  room.  All  alarm  signals  are  visual. 


The  candidate  WESCOM  system  design  makes  use  of  integrate  . ir.  it 

improved  reliability.  However,  problems  of  using  the  volte  e it 

may  make  its  application  in  the  telephone  field  difficult.  \ppr  r ’el 

15  percent  of  the  integrated  circuits  were  removed  due  tc  rail  r>  : 1 . 

system  was  installed  at  Hillsboro.  The  specific  cause  of  the 

not  been  established.  Voltage  spikes  introduced  to  buses  is  s.-pe  e . 

fore,  voltage  spikes  suppressors  have  been  added  to  d.c.  voltage  b- 

firmation  of  this  cause/fix  can  only  be  produced  by  future  tie!  i:  .i  t i.  it  ions. 
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Many  of  the  cards  have  been  field  modified.  Such  modifications  have  been 
accomplished  to  provide  lor  change*)  requirement  , add-on  featuri  . r to 
correct  logic  or  interface  problems. 

From  the  standpoint  of  increased  performance  and  higher  reliability,  the  intro- 
duction of  large-scale  integrated  circuits  is  desirable  for  the  planned  ACD 
procurement.  However,  while  the  benefits  are  many,  there  are  problems  which 
must  be  considered.  The  Portland  FSS  ACD,  built  by  WESCOM,  has  experienced 
severe  logic  failure  problems  for  which  there  i.  :ve  been  no  solution  which  has 
been  effective.  As  much  as  is  percent  of  the  integrated  circuit  chips  had  to 
be  replaced  because  of  complete  or  intermittent  failure  before  the  system 
became  operational  and  ready  for  test.  However,  even  during  the  test,  there 
were  persistent  operational  failures  recorded  which  should  noL  have  occurred 
and  that  were  due  to  technical  failures.  The  reason  for  these  failures  has 
not  been  established  by  the  FAA.  It  is  unlikely  that  they  may  be  determined 
until  comprehensive  technical  tests  are  mode  using  a solid  state  system 
interfaced  to  a telephone  system. 

LOGGED  EQUIPMENT  FAILURES. 

During  the  3 months  preceding  the  onsite  test  and  analysis  by  NAFEC , there  were 
many  instances  of  system  failure  recorded  in  the  Portland  FSS  Operational  Log 
(table  20) . While  the  listing  is  extensive,  it  is  probable  that  not  all  the 
instances  of  failure  were  recorded,  particularly  when  the  failure  prevented 
callers  from  reaching  the  PF  specialist.  The  log  lists  failures  from  July  11 
to  October  16.  The  date  that  the  system  was  placed  in  operation  was  July  7. 

No  system  acceptance  test  was  conducted  prior  to  being  placed  in  service. 

As  the  entire  listing  is  very  long,  the  summary  in  table  20  provides  a count 
of  the  most  frequent  failures.  The  count  does  not  list  the  number  of  calls 
dropped  or  calls  not  forwarded,  but  the  number  of  times  an  entry  was  logged 
noting  the  condition  was  occurring.  Problem  No.  8,  ACD  out  of  service,  gives 
the  total  number  of  hours  when  the  ACD  was  not  distributing  any  calls  to  PF 
positions.  IF  positions  were  operational  during  this  time. 

ACD  STATUS  PANEL  COUNTERS. 

The  ACD  Status  Panel  counters  were  recorded  for  two  dates  and  are  listed 
in  table  21.  A difference  between  the  sum  and  total  of  position  counters 
shows  a difference  of  135  calls.  This  difference  reflects  logic  problems 
in  the  ACD  and  may  be,  in  some  part,  explained  by  the  record  shown  in  table 
22.  This  shows  that  counter  2 advanced  2 upon  receipt  of  a call  on  trunk 
13  which  was  assigned  to  position  4.  Counter  4 also  advanced,  but  by  1 only. 
When  this  trunk  was  released.  No.  4 advanced  1.  However,  when  trunk  13  was 
released  a second  time  from  position  4,  counter  No.  2 advanced  from  12  to  13. 
Another  malfunction  occurred  upon  release  of  trunk  No.  9 when  No.  4 counter 
advanced  1 to  read  10226. 

The  count  of  386  for  abandoned  calls  must  be  considered  suspect,  since  such 
a large  number  would  most  likely  have  resulted  in  verbal  complaints  to  the 
Facility  Chief.  During  the  neriod  of  NAFEC  testing,  there  is  no  record  of  any 
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TABLE  20.  ACD  FAILURE  LOG,  JULY  11  TO  OCTOBER  16,  197, 


Problem  No. 
1 
2 

3 

4 

5 

6 

7 

8 
9 

10 

11 


Description 

Incoming  calls  not  forwarded 

Crosstalk  at  PF  positions 

Line  out  of  service 

Audio  level  low 

ACD  out  of  service 

Calls  dropped 

FX  line  not  releasing 

Transfer  to  NWS  not  working 

ACD  not  distributing  calls  to  a 
position 

Incoming  caller  not  able  to  get 
through 

Call  disconnected  and  switched  to 
IF  position 


No.  of  Fa i lutes 
25 
12 
31 

15 

27.3  hrs . 
38 

16 
7 
7 


TABLE  1 1.  ACD  STATUS  PANEL  RECORD 
COUNTER  READINGS 


Position  No. 

Date  10/13 
Time  0200 

1 

24167 

2 

16765 

3 

12340 

4 

10116 

Abandoned 

28134 

Total 

57280 

Delayed 

10937 

Date  10/16 

Counter 

Time  1105 

Dif f erenct 

24524 

354 

17237 

472 

12376 

036 

10534 

418 

Total 

1280 

28520 

386 

58309 

1029 

Sum 

1215 

Difference 

135 

11054 

117 

1 
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TABLE  22.  ACD  STATUS  PANEL  COUNTER 
The  following  record  of  status  panel  counters  was  recorded  on  10  14/75: 


Trunk 

Trunk 

Counter 

Reading 

No. 

Incoming  RLS 

#2  16907 

#4  1022! 

13 

X 

9 

2 

9 

X 

10 

5 

X 

11 

13 

X 

3 

14 

X 

12 

13 

X 

4 

13 

X 

13 

9 

X 

5 

13 

X 

6 
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complaints  of  del  ys  or  abandonee  calls.  There  were  abandoned  calls  observed 
during  the  test,  and  the  counter  registered  an  appropriate  advance  for  each; 
however,  the  number  abandoned  appeared  to  be  small.  A close  track  of  abandoned 
calls  is  necessary,  for  which  a ■ onfirmed  ■ 1 urate  counter  is  required.  The 
abandoned  call  most  frequently  uo  ur  whe  ' the  caller  receives  a delayed 
message  announcement. 

MAINTAINABILITY. 


Monitor  alarms  are,  with  the  except!  nd  R lamps  on  the  At D tatu 

Panel  located  in  the  equipment  room.  The  alarms  are  limited  to  the  +5,  -15, 
and  +15  V d.c.  power  supply  lamps  and  • . read  . LED's.  ther 

alarms  are  provided  on  the  system. 

The  maintenance  concept  of  GTE  is  to  provide  the  local  technician  with  spare 
cards  and  power  supplies.  Consequently,  ne  each  of  the  cards  for  the  WESCOM 
system  is  to  be  provided.  In  the  event  of  a failure  , the  fault  is  to  be  iso- 
lated through  the  500-millisecond  (ms)  time-out  and  1/2-second  turn-ON  of  bus/ 
LED.  Detection  of  failure  in  any  other  system  card  is  the  technician's  job 
after  its  operational  symptoms  have  been  observed  by  the  FSS  specialists.  To 
assist  the  specialist  in  determining  when  a failure  or  malfunction  has  occurred, 
monitor  LED's  are  provided  for  each  trunk  card. 

When  the  trunk  Is  waiting  for  connection  to  a PF,  its  monitor  LED  flashes.  When 
connected,  it  changes  to  STEADY  state.  In  the  OFF  state,  the  LED  appears  to 
be  about  half  brightness  and  does  not  go  to  full  "OFF."  In  addition,  LED  moni- 
tor lamps  are  provided  to  show  status  of  the  PF  positions  when  "IN"  lamps  flash  , 
but  change  to  STEADY  state  when  busy.  The  ACD  Status  Panel  with  LED  monitor 
lamps  is  shown  in  figure  15.  Additional  monitor  lamps  are  in  the  trunk  cards. 
The  lamp  in  the  card  lights  when  the  trunk  is  connected  through  to  a PF  posi- 
tion. If  it  is  delayed,  it  does  not  light  until  connected. 

The  monitor  panel  status  lamps  are  the  only  means  of  readily  detecting  when 
the  system  calls  are  being  unnecessarily  delayed  if  the  trunks  are  "hung  up" 
and  not  connected  to  any  PF  position. 

Onsite  maintenance  has  been  accomplished  primarily  by  WESCOM  design  engineers 
and  technicians.  The  principal  test  equipment  used  has  been  a dual-trace 
oscilloscope  similar  to  the  Hewlett-Packard  (HP)  model  180D.  Use  of  the  scope 
allows  for  chip  performance  monitoring. 

The  candidate  WESCOM  system  is  basically  a logic  system  whose  capability  has 
been  limited  to  that  logic  necessary  to  perform  the  control  and  storage  func- 
tions of  the  call  distributor  and  very  limited  alarms.  The  application  of 
logic  and  memory  to  provide  self-check  features  to  the  system  have  not  been 
included.  This  would  appear  to  be  particularly  important  to  confirm  opera- 
tion of  the  critical  path  functions  such  as  the  control  cards.  A failure  in 
these  cards  may  completely  disable  the  system.  The  self-check  capability  of 
an  ACD  system  is  particularly  important  from  the  standpoint  of  maintenance. 

The  FAA  Technicians  at  the  Portland  FSS  for  instance  , did  not  have  training 
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in  computer  logic  nor  were  they  familiar  with  large-scale  integrated  I. 
circuitry.  The  FAA  technicians  were  limited  in  their  solid  state  training 
and  experience  to  that  necessary  to  maintain  the  solid  state  communication 
equipment.  The  same  problem  existed  with  the  GTE  maintenance  tcehni  -iar  at 
Hillsboro.  His  solid  state  experience  was  roughly  equivalent  to  the  FA 
personnel . 

TRUNK  INTERFACES . 

The  trunk  lines  for  the  Portland  FSS  WESCOM  system  are  terminated  in  ampli tiers 
which  are  used  to  adjust  the  signal  level  to  0 dBm.  The  system  is  capable  . f 
supervision  which  is  either  ioop  or  ground  start  calling  mode;  however,  cer- 
tain of  the  loop  start  mode  trunk  lines  originate  from  central  offices  which 
apply  battery  feed  continuously.  The  NWS  line  is  battery  feed  from  that  end, 
but  the  on-hook  condition  can  be  detected.  To  accomplish  the  proper  line 
interface,  an  additional  card  must  be  added  to  the  system. 

The  condition  of  the  CO  battery  feed  trunks  can  not  be  resolved  electrically 
in  the  ACD.  Consequently,  the  FLASH  key  is  an  essential  key  at  FSS  locationc 
where  CO  provides  this  type  of  feed.  At  other  locations  , the  ACD  will  auto- 
matically disconnect  from  trunk  lines  and  deliver  another  call  to  the  PF,  if 
still  on  the  "IN"  status. 

An  alarm  circuit  has  been  added  to  the  alarm  card  which  will  provide  a 
1/2-second  alarm  by  lighting  the  bus  1 LED  when  an  incoming  call  has  failed 
to  be  connected  to  a PF  position  after  500  ms.  This  is  the  only  circuit  which 
would  provide  any  indication  to  the  maintenance  technician  that  the  problem 
existed . 

F.XPANS  TON  POTENTIAL. 

The  expansion  of  the  candidate  WESCOM  system  is  limited  by  economic  feasi- 
bility and  physical  constraints  of  the  particular  design.  The  probable  maxi- 
mum expansion  which  should  be  considered  is  about  100  to  128  trunks.  Above 
this  number,  larger  capacity  systems  should  be  considered.  Primarily,  the 
system  would  become  uneconomical  as  it  becomes  large. 
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CONCLUSIONS 


Based  on  analysis  ol  the  tactual  and  subjective  data  collected  and  presented 
in  this  report  and  appendices  thereto,  iL  is  concluded  that: 

1.  Joint  Acceptance  Inspection  and  Operational  Readiness  Demonstration  test- 
ing of  the  WESCOM  system  installed  at  the  Portland,  Oregon,  FSS  was  not 
accomplished  by  the  Northwest  Regional  Office  if  the  FAA  or  by  the  manufacturer. 

2.  Analysis  of  operational  daily  log  reports  t >r  the  90-day  period  immediately 
preceding  the  evaluation  period  disclosed  a significant  number  ol  derogat  r> 

ACD  performance  reports. 

3.  Facility  specialists  expressed  a commonality  of  dissatisfied  opinion  with 
respect  to  system  performance  and  reliability  during  the  interim  period 
between  the  date  of  commission  and  the  sta. t of  evaluation  testing  by  the 
NAFEC  evaluation  team. 

4.  The  system  was  commissioned  for  operational  use  without  the  availability 
of  a backup  FSS  ground-to-ground  voice  communication  system. 

5.  The  candidate  WESCOM  system  did  not  function  reliably,  in  that  calls 
were  dropped,  missequenced  to  PF  specialists,  incoming  calls  were  prevented 
from  reaching  specialists,  and  other  related  documented  faults. 

6.  The  introduction  of  any  integrated  circuit  ACD  not  preceded  by  suitable 
testing  in  a nonoperational  environment  incurs  a high  risk  of  repetition  of 
problems  as  encountered  with  the  Portland  FSS  WESCOM  prototype  equipment 
installation. 

7.  Efficient  accomplishment  of  Inflight  and  Preflight  advisory  services  and 
activities  during  the  evaluation  period  was  impacted  by  dropped  calls,  mis- 
sequenced calls,  line  release,  and  other  documented  faults. 

8.  Conduct  of  evaluation  testing  was  constrained  by  FSS  operational  act  ivi- 
es, which  were  noninterruptable , and  by  marginal  performance  of  the  telephone 
system.  The  effect  of  these  constraints  resulted  in  (1)  a reduction  in  the 
number  of  planned  test  missions  , (2)  conduct  of  some  test  missions  with  less 
than  desired  loading  of  inbound  calls  to  the  system,  and  (3)  a minimal  retrieval 
of  objective  data. 

9.  Intercom  service  was  provided  to  15  attendant  positions,  but  was  limited 
to  one  ongoing  two-party  interconnection.  Specialists  at  any  one  or  all  of  the 
remaining  13  attendant  positions  could  conference  the  ongoing  two-party  inter- 
connection, but  could  not  dial  an  outbound  intercom  call. 

10.  Intercom  ringdown  signaling  at  the  called  position's  telephone  instrument 
was  a one-burst  signal  which,  due  to  environmental  noises,  wTas  frequently  not 
heard  by  the  called  party.  Ringback  signaling  to  the  calling  party  was  not 
provided  by  the  intercom  system.  The  effect  of  these  constraints  did  cause 

a negative  impact  on  interposition  coordination. 
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11.  Line  and  function  key  operation  (depressibil  itv)  wo  it  is  fat  tur  . i v- 

ever.  the  keys  were  loosely  fitted,  and  it  has  been  expei  e.d  -t  ■■ 

that  this  condition  could  lead  to  future  problems  wherein  t • ■ 1 ; -a  - ; c'  t 

have  to  depress  a key  two  or  more  times  before  line  t c<  * . i 

accomplished . 

12.  Discrete  line  kevs  on  each  flush-mounted  telephone  console  were  backlighted. 
Light  intensity  was  controllable  through  use  of  a rotarv  switch  located  on  the 
console.  Rotation  of  this  switch  simultaneously  afiected  all  line  keys  on  the 
console.  However,  the  switch  did  not  provide  stop  protection  against  rotation 
beyond  the  lowest  acceptable  light  intensity. 

13.  Key  backlighting  was  under  control  of  the  CCS  which  provided  three  light 
display  modes  to  inUicate  whether  a line  was  in  use,  not  in  use,  i.r  in 

HOLD  status.  This  set  of  modes  was  acceptable  to  the  Portland  FSS  specialists, 
but  should  be  expanded  to  provide  two  additional  modes  which  are  common  to 
most  ATC  facilities.  These  modes  are  (1)  line  in  use  at  this  position,  and 
(2)  line  in  use  at  another  position. 

14.  Discrete  position  call  alert  signaling  to  the  Preflight  positions  is  a 
beneficial  ACD  function. 

15.  Discrete  position  call  signaling  by  ARTCC,  Tower,  and  TRACON  controllers 
to  any  operational  position  within  the  Portland  FSS  is  not  possible.  Inbound 
calls  from  the  ATC  facilities  activates  a centrally  located  ringer  device. 

The  result  is  to  cause  all  specialists  to  scan  their  telephone  consoles  to 
determine  position  responsibility  for  responding  to  the  inbound  call. 

16.  In  accordance  with  requirements  peculiar  to  the  Portland  FSS  Flight 
Advisorv  Service,  specialists  assigned  to  IF,  EF,  FD,  and  AC  attendant  posi- 
tions were  able  to  dial  outbound  calls  on  those  CO,  FX,  and  FTS  lines  termi- 
nated at  a discrete  key  on  their  telephone  console. 

17.  Di-ect  access  Call  Transfer  to  NWS  and  IF  was  accessible  at  each  Pi' 
position.  Frequency  of  use  was  minimal. 

18.  Sequential  distribution  of  incoming  CO,  FX,  and  PL  calls  by  the  ACD  to 
the  PF  positions,  in  general,  is  a beneficial  system  function  which  contributes 
to  a more  even  distribution  of  the  Preflight  workload,  but  was  not  maintained 
on  a continuous  basis  at  the  Portland  FSS. 


RECOMMENDATIONS 


It  is  recommended  tliat: 

1.  The  candidate  GTE/WESCOM  Key/Automat ic  Call  Distributor  Communications 
System  not  be  specified  for  high-activity  FSS  facilities. 

2.  Future  prototype  communications  systems  such  as  the  candidate  U'ESCOM 
system  should  undergo  complete  technical  tests  at  NAFEC  to  insure  satisfactory 
performance  prior  to  field  installation. 

3.  System  failure  indicators  permit  either  operational  or  technical  personnel 
to  rapidly  and  efficiently  identify  and  resolve  problems. 

4.  Appropriate  self-checking  and  readout  devices  for  digital  equipment  should 
be  available  to  both  operational  and  technical  personnel. 

5.  Training  of  FSS  maintenance  personnel  should  be  extended  to  include  inte- 
grated circuitry  and  digital  logic. 

6.  Future  ACD  system  designs  should  use  standard  LSI  central  processing 
units  with  random  access  and  programable  read-only  memories  so  as  to  provide 
flexibility  for  function  expansion  while  taking  advantage  of  standard  tested 
logic  designs  to  reduce  part  count  with  subsequent  increase  in  reliability. 

7.  Dead  time  before  the  playing  of  a delay  message  should  be  avoided,  as 
should  dead  time  following  delay  messages  in  order  not  to  have  calls  abandoned. 

8.  The  delay  message  should  be  used  on  transferred  calls  as  weii  as  incoming 
calls . 

9.  The  nonreset  tab  1 e call  counters  on  the  ACD  Status  Panel  should  be  replaced 

with  resettable  counters. 

10.  The  electronic  counters  in  the  system  should  he  automatically  reset,  and, 
for  backup  capability,  the  manual  reset  on  the  ACD  Status  Pane!  should  be 
retained.  The  automatic  reset  would  operate  upon  power  failure  or  the  condi- 
tion of  delayed  calls  with  idle  Preflight  positions.  A counter  to  record  the 
number  of  resets  is  also  recommended. 

11.  A status  indicator  should  be  provided  on  the  ACD  Status  Panel  to  indicate 
when  the  delay  message  tape  is  playing.  Failure  of  the  Delay  Message  Recorder 
will  result  in  a marked  increase  in  the  number  of  abandoned  calls.  The  failed 
condition  could  exist  until  the  public  complained. 

12.  A "Delay  Message  Test"  function  key  should  be  provided  on  the  AC  tele- 
phone console.  Depression  of  this  key  would  aut oma t ical ly  cause  the  delay 
message  to  be  played  back  through  the  telephone  speaker  on  this  console. 
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13.  The  system  should  include  a "trunk  drop"  circuit  , i.ic-h  • t . :t « 

when  a FLASH  key  is  depressed  and  would  cause  the  trunk  to  he  he  I per.  1. 
enough  to  insure  trunk  lrop. 

14.  A set  of  LF.D  Line  Status  indicators  should  be  provided  on  each  PF  tele- 
phone console.  The  indicators  would  allow  the  specialist  to  determine  line 
status  following  depression  of  the  FLASH  key  and  would  also  indicate  call 
origin. 

15.  The  capability  of  the  Portland  FSS  intercom  should  be  expanded  to  handle 
up  to  10  ongoing  two-party  interconnections  and  these  interconnections 
should  be  a discrete  function  of  the  CCS  in  lieu  of  service  provided  by  a 
system  interfaced  with  the  CCS. 

16.  Intercom  signaling  should  provide  for  cont inuous-unt il-answered  ringdown 
at  the  called  party  end  and  continuou  -until-answered  ringback  to  the  calling 
party . 

17.  Interpositi  n coordination  capability  should  >e  i t . 

positions  only. 

18.  Incoming  call  alert  for  any  position  in  the  Operations  Room  should  be  a 
chime  tone  emanating  from  a centrally  located  call  alert  device. 

19.  A call  alert  indicator  should  be  provided  on  each  telephone  console. 

20.  A discrete  chime  tone  should  be  considered  for  each  type  of  operational 
position  in  the  Operations  Room. 

21.  Telephone  position  equipment  intended  for  use  in  the  Operations  Room  of 
an  FSS  should  reflect  the  use  of  miniaturized  state-of-the-art  components 
such  as  volume  controls,  key  dial  unit,  line  and  function  keys. 

22.  Telephone  consoles  located  in  the  Operations  Room  of  an  FSS  shoulc  not 
include  an  air/ground  radio  speaker. 

23.  The  RAD  function  key  should  not  be  included  on  the  PF  telephone  consoles. 

24.  Controllers  at  the  associated  ARTCC  and  local  area  : ■ ; ; R.V  • , ilities 

should  have  selective  access  capability  to  the  Inflight,  LI,  and  AC  positions. 

25.  The  rotary  dialer  unit  is  time  wasteful  anu  should  j<  i . «-y 

dial  unit. 

26.  The  automatic  call  distribution  function  should  be  implei  vnted  for  use  at 
FSS  Preflight  positions  only. 
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AUTOMATIC  CALL  DISTRIBUTOR 


GENERAL. 

TRUNKS  AND  POSITIONS. 

The  Automatic  Call  Distributor  (ACD)  receives  incoming  calls  on  Central  Office, 
Foreign  Exchange  (FX) , and  Private  Line  (PL)  trunks  and  distributes  them  to 
Preflight  (PF)  positions  of  the  Flight  Service  Station  (FSS) . The  positions 
are  served  in  sequence,  thereby  distributing  to  nonbusy  positions  .while  the 
last  served  position  is 'bypassed  whether  still  busy  or  not.  If  all  positions 
are  busy,  the  trunk  carrying  the  next  incoming  call  is  identified,  and  its 
number  is  stored  in  a queue,  with  the  caller  informed  of  delay  by  a recording. 
If  the  waiting  period  exceeds  an  adjustable  number  of  seconds,  the  recorded 
announcement  is  replayed  to  the  caller  until  he  disconnects  , or  the  call  is 
answered  at  a position.  All  trunks  waiting  for  service  are  recorded  in  a stack 
memory  or  queue  and  processed  on  the  first-in-first-served  basis  as  positions 
become  available.  The  system  is  provided  with  enough  stack  memory  to  store 
the  addresses  of  all  trunks  simultaneously.  A block  diagram  of  the  system 
is  shown  in  figure  A-l. 

POSTS. 

The  incoming  calls  on  trunks  can  be  connected  to  Inflight  (IF)  and  National 
Weather  Service  (NWS)  lines  (posts)  through  transfers  operated  from  PF  posi- 
tions. All  posts  are  divided  into  groups,  with  posts  in  any  01.  group  access- 
ible through  the  same  transfer.  Each  PF  position  is  equipped  with  a NWS  and 
an  air/ground  (A/G)  transfer  key.  By  pressing  the  key  corresponding  to  the 
group  chosen,  the  specialist  serving  the  position  transfers  the  calling  trunk 
to  one  of  the  posts  in  the  selected  group.  The  post  within  the  group  is  not 
selectable.  Posts  within  one  group  are  served  in  circular  order,  each  trunk 
is  switched  to  the  next  nonbusy  post  that  follows  the  one  last  served  (whether 
this  last  served  post  is  still  busy  or  not).  Each  post  (IF  position)  has  three 
PF  keys  to  which  three  trunks  may  be  transferred  before  a queue  is  started 
on  transfers.  If  all  the  posts  are  busy,  a waiting  queue  is  formed.  Each 
time  a post  becomes  free,  the  trunk  selected  for  connection  to  this  post  is 
the  one  that  has  been  waiting  the  longest  in  transfer  status  , independently 
of  the  position  from  which  the  previous  transfer  was  operated.  The  Portland 
FSS  has  adequate  memory  capacity  provided  to  prevent  overflow  in  the  worst 
case  of  all  trunks  requesting  the  same  transfer. 

ALERTING. 

OUTGOING.  After  the  connection  to  a position  or  to  a post  has  been  completed  , 
ringing  signal  is  transmitted  on  the  line,  which  results  in  a tone  sounding 
at  all  posts.  The  ringing  signal,  2-seconds-ON/4-seconds-OFF,  is  repeated 
indefinitely  until  the  called  party  answers  or  the  calling  party  hangs  up.  The 
NWS  post  receives  the  battery  feed  from  the  far  end.  The  call  from  the  ACD  on 
that  line  is  marked  by  loop  closure. 
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INCOMING.  Each  trunk  can  be  equipped  for  eithei  Loop  start  01  art 

calling  mode.  Loop  start  trunks  for  the  Portland  FSS  employ  a tin,  t-ie,  tor 
which  closes  the  line  loop  and  enables  the  d.c . voltage  on  receipt  a i burst 
of  ringing  current.  Three  hundred  milliseconds  after  det.  etion 
either  polarity  on  tip  and  ring,  the  trunk  is  recorded  in  the  sta  1 ei»  r\  lor 
connection  to  a position.  The  choice  of  direct  or  reverse  answ'ei  iperv : ~ i a 
is  made  by  suitable  strapping  on  each  trunk  card. 

TERMINATION  OF  A CALL. 

At  any  stage  of  the  process,  the  connection  is  dropped  300  milliseconds  after 
the  opening  of  the  loop  at  the  Central  Office  (CO)  or  at  the  telephone  end 
of  the  position  or  post  line.  A call  waiting  for  transfer  i.  invalidated  when 
the  calling  party  hangs  up. 

FUNCTIONAL  DESCRIPTION  OF  THE  ACP. 

Figure  A-l  shows  the  block  diagram  of  the  ACD  for  tin  Portland  Fi  project. 

The  description  contains  many  four  or  five  number  references  in  parent  < 
which  refer  to  schematics  not  included  in  this  appendix. 


SCANNER  1.  Control  Card  No.  1 is  employed  in  two  nodes:  in  Mode  1 , it 
searches  the  trunks  calling  for  service.  In  Mode  2,  it  identities  the  trunk 
marked  for  co  nnection  by  the  readout  from  the  stack  memory. 


Mod  e 1 . When  Scanner  1 finds  a trunk  calling  for  service  , all  s<  anners 
are  stopped,  and  the  writ in  Lne  is  activated  under  the  control  of  the 

binary  mark  Issued  from  the  trunk  on  a system  bus  (MEM  WR) . This  mark  selects 
and  enables  the  write  gates  of  the  stack  assigned  to  the  group  of  positions  or 
posts  to  which  the  call  Is  directed.  After  the  completion  of  writing  the 
Index  Counter  Write  (82/7, C)  in  Control  Card  No.  2 associated  with  the  stack 
concerned,  is  increased  by  one  to  identify  the  address  next  tc  be  filled,  and 
the  scanning  of  trunks  is  resumed. 


Mode  2.  in  Mode  2,  Scanner  1 is  used  as  an  element  of  th<  • a d rout 
With  one  position  or  post  marked  for  connection,  the  binary  number  of  each 
successive  trunk  is  compared  to  the  content  of  the  stack  at  t he  address 
indicated  by  Index  Counter  Read  in  Control  Card  No.  2 until  the  coincidence 
occurs  and  the  scanner  is  stopped  for  the  time  necessary  to  tire  the  path 
from  the  trunk  to  the  position  or  post.  (The  adoption  of  the  sequential 
search,  in  preference  to  trunk  selection  by  combinatorial  logic  , i-^  the 
outcome  of  a compromise  between  speed  and  cost  of  hardware.  Also,  it  makes 
the  circuitry  more  readily  adaptable  to  expansion  for  a greater  number  of 
trunks  by  extension  of  the  memory  elements  built  on  optional  plug-in  ards.) 


SCANNER  2.  (81/1, B)  of  Control  Card  No.  1 consist  I taggered 

subscanners  as  there  are  groups  of  positions  and  posts  (the  Portland  FSS 


ACD  has  two  subscanners) 


In 


time  intervals,  between  calls  , these  subsoanners 
are  stopped,  thus  marking  the  posts  and  positions  last  served.  As  soon  a.^  the 
number  of  a trunk  calling  for  service  is  recorded  in  the  memory,  the  corres- 
ponding subscanner  starts  the  search  for  the  next  available  position  or  post 
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in  the  group  concerned.  At  this  stage,  both  Scannei  1 jm  -a  ; 
subscanners  of  nning  until  a qua] 

found  and  the  reading  i tii  in  i 

the  scanning  of  Scanner  1 is  changed  fron  Mode  1 to  di-  . , 
fired  after  the  search  for  the  next-in-line  trunk  has  been 
described  undei  Mode  2.  Th< 

or  post  last  served  (unless  there  Is  another  trunk  < iilin, 

same  group).  This  dual  L<  inner  2,  us«  la  Line 

device  allows  a cons i erable  economy  of  memory  eapa.  it  . and  . . 

SCANNER  i . ( 8 2 / 2 , B , nt  t ....  . : 

as  follows : 

Pressing  the  transfer  button  on  his  console,  the  special i t u k r t 

which  the  call  is  t > be  transferred.  Wien  Scanner  3 <letfc>  ts  the  it  :•  n t 
activated  , it  de:  ermines  the  trunk  to  be  tr.  ferred  by  tin  inc.  . se  . i n 
two  marks , doubli ng  > th<  d.c.  < uri  ent  in  th  rij 

switch  TAD  path,  and  grounding  of  the  sc.  em  bus  dedicatee  t.  the  ;p  of  posts 
selected  for  reception  of  the  transfer. 

If  the  trunk  is  recognised  as  allowed  to  be  recorded  in  t...  iated 

■with  the  group  ("wait  latch"  not  set  in  the  trunk),  then  the  .Tit  in,  r..utine 
is  initiated  at  th  r 1, 

section.  If  this  is  > the  case.  Scanner  3 is  stopped,  and 

remain  marked  for  transfer  until  one  of  two  things  happens  , • 1 i i t it  " 

in  the  trunk  is  reset,  indicating  that  there  is  no  valid  record  f the  trunk 
in  the  stack  a • ■ , mm  r 3 is  reactivated, 

every  second  cycle  oi  Scanner  1.  In  this  case,  the  ab< rted  : ill  be 

attempted  at  the  next  cycle  of  Scanner  i unless  the  request  foi  t 
been  invalidated  by  the  originating  party  dropping  the  call. 

STACK  .MEMORIES.  i Cot trol  Card  No. 

an  assigned  stack  mer.-u  , wh  i ■ h ntains  binary  numbers  idem  i lying  run.,  to 
be  connected  to  the  positions  or  ■ • - f this  group.  Writ  in*  and  re  id inj  n 
the  stacks  is  control  ed  by  the  . . untei  Write  and  Index  Countei  . . 

as  desc  do  ,1  under  set  tions  "Mode  i"  and  "Mode  2".  After  eai  . .. 
ing  ope-ation,  the  corresponding  counter  is  increased  by  one  unit.  To  presence 
of  a trink  eligible  for  connection  is  recognized  by  nonequality  in  the  content- 
of  the  ;wo  counters.  As  soon  as  this  nonequality  is  detected  b i comparator 
associated  with  the  counters,  the  corresponding  subscanner  oi  inner  2 start  - 
the  search  for  the  next  available  position  or  post  as  described  un  er  c Jn..o  2. 
Should  Scanner  1 detect  another  trunk  caliing  the  came  group  • \ it  ion  . or 
posts  before  Scanner  2 has  initiated  the  firing  routine  (whim  is  likely 
all  positions  or  posts  in  the  group  are  busy),  another  trunk  will  ■.  . v if,... 
on  the  stack,  and  the  difference  between  the  two  index  counters  will  b< 
increased  to  two  units.  Tn  this  wav  the  stack  of  waiting  trunks  .in  • .:1c 

up  to  the  full  capacity  of  the  memory. 

WRITE  AND  READ  ROIHINTS.  The  common  control  unit  contain  tin. 
and  "Read"  routine:. 


Write  Routine.  The  "Write"  routine  consists  of  five  sequence  late 
follows : 
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WRITE  SEQUENCE 


State  1 

State  2 

State  3 

State  A 

State  5 

1/2  cycle 

1/2  cycle 

1 cycle  of 

1 cycle  of 

1/2  cycle  of 

of  the 

of  the 

the  clock 

the  clock 

the  clock 

c lock 

clock 

All 

Write 

Writing  inlets 

Write  Acknowledge 

Write 

scanners 

latch 

to  all 

pulse  is  transmitted 

mark 

are  stopped. 

is 

memories  are 

to  the  trunks. 

is  removed . 

set 

enabled.  (KA  MEMORY) 

"Wait  latch"  is  set 

Time  is 

Read 

The  selection  of  the 

in  the  trunks.  TAD 

allowed 

Routine 

stack  is  made  by  the 

path  is  dropped  in 

for  the 

is 

binary  mark  issued 

case  the  operation 

path  to 

inhibited 

from  the  trunk  on  a 

is  a transfer. 

be  dropped 

system  bus.  (TRK  MARI 

Index  Counter  Write 

(if  the 

MEM  WR 

1,  TRK  MARK  2) 

is  increased  bv  one. 

operation  is 

D,C) 

(WRIT!  ACK) 

a transfer) 

Control 

Control 

Control  Card  No.  2 

Card  No.  1 

Card  No.  1 

Read  Routine.  The 

"Read"  routine  consists 

of  five  sequences  states  as 

shown  below: 

READ  SEQUENCE 

State  1 

State  2 

State  3 State  A 

State  5 

1/2  cycle 

1/2  cycle 

3 steps 

1 step 

of  the 

of  the 

of  the 

of  the 

clock 

clock 

clock 

clock 

All 

Read 

Scanner  1 Path  is 

Connection 

Scanners 

latch  is 

searches  fired 

complete  (CON 

COMPL) 

are 

set . 

the  trunk  through 

pulse  is 

stopped . 

(C.C.  No. 

1)  to  be  the  TAD 

transmitted 

Write 

Scanner 

connected  crosspoint  to  the 

Routine 

in 

to  the 

common 

is 

mode  2. 

position 

control . 

inhibited . 

The 

or  post 

Index 

multiple 

marked . 

Counter 

C.C.  No.  1 

reading 

Read  is 

outlet 

increased 

of  the 
memories 

by  one. 

is  enabled 

C.C.  No.  2 
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TRUNKS . The  Crunk  circuit  consists  of  the  following  unit-  mount  <-■.!  v- 

standard  1’BX  board  : 

1.  Ring  detector, 

2.  Answer  supervision  detector, 

3.  Line  transformer, 

4.  Line  relay  A, 

5.  Ring  relay  R, 

6 . Recorder  re  : o B , 

7.  Timer  for  recorded  announcement,  10  seconds, 

8.  Timer  for  delayed  calls  monitor,  30  seconds, 

9.  Incoming  calls  mark  control  circuit  with  the  associated  "wait  lati 

10.  Transfer  mark  control  circuits  with  the  associated  "wait  ■ ," 

11.  Path  control  circuit, 

12.  Path  current  detector, 

13.  Path  double  current  detector,  and 

14.  Hold,  release  control  circuit. 

INCOMIN  ALL— R1  RI  I 5 PHASE  . At  the  end  of  the  first  burst  f ri 
current,  relays  K1  and  K2  of  the  trunk  are  operated  in  that  order,  sc  that 
Lhe  trunk  loop  is  never  closed  under  ringing  voltage.  This  arranger  nt  helps 
to  eliminate  the  danger  of  interference  in  the  logic  circuits  mount!  on  t e 
trunk  card  and  improves  the  reliability  of  the  telephone  type1  con  tac  • j . 
which  is  always  operated  with  Lhe  circuit  open. 

One  hundred  and  fifty  milliseconds  after  the  detection  of  supervisit:;  fr 
the  Central  Office  (straight  or  reverse,  according  to  the  polarit-  : the 
optoelectronic  device  MCT-26),  the  holding  of  the  relays  A and  R is  trac  ■>  rre  1 
to  the  battery  feed  on  the  trunk  line.  Should  supervision  not  be  detectec 
within  this  period  of  time,  the  latch  associated  with  the  ring  detector  oi 
the  trunk  card  will  be  reset,  relays  R and  A will  be  dropped,  and  the  trunk 
will  be  ready  to  receive  another  call. 

In  case  of  a valid  call  the  writing  routine  is  initiated  (MEM  KR)  at  the  ne >.t 
scan  of  Scanner  1,  as  described  under  Mode  1,  and  the  "wait  late!)"  of  the 
trunk  card  is  set  to  mark  the  presence  of  the  trunk  number  in  the  me;  or 
dedicated  to  incoming  alls.  As  long  as  the  "wait  latch"  remains  set,  another 
record  of  the  trunk  in  the  same  stack  is  prevented. 
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FIRING  OF  THE  CROSSPOINT  PATH  FROM  mi.  N!  .•  in.  STATION . In  respon  . I 
t 1 e COMPOUT  mark,  issued  i ron  the  t tl  tack 

ses , Scanner  2 starts  the  si  • tati 

circuit.  Except  in  the  case  of  ail  stations  busy,  the  sele.  ted  station  will 
be  the  first  qualified  station  that  lullows  the  one  initially  marked  by 
Scanner  2.  The  run  of  Scanner  1 is  now  changed  i rom  Mode  1 to  Mode  2,  and  t lie 
reading  routine  is  activated  as  described  under  section  WRITE  AND  READ 
ROUTINES.  The  completion  of  the  search  tor  the  trunk  number  mat.  hing  the  stack 
readout  is  marked  in  the  trunk  by  the  coincident.  : 

TRK  SCAN  = "1" 

EIRE  BUS  = "1" 

Read  BUS1  = "0" 

The  path  to  the  station  is  fired,  latched,  and  acknowledged  (CON  COMPL)  to 
the  Common  Control.  At  the  same  time,  the  "wait  latch"  is  reset,  and  the  trunk 
is  ready  to  be  recorded  in  the  stack  when  the  Central  Office  calls  again. 

If  the  calling  party  hangs  up  before  the  connection  to  the  station  has  been 
made  (for  example,  with  all  stations  busy),  and  the  number  of  the  trunk  comes 
up  for  service  while  the  trunk  loop  is  in  "on-hook"  status,  the  operations 
described  in  this  section  are  carried  out  unchanged,  except  that  the  control 
circuit  will  remain  disabled  and  the  path  to  the  station  will  not  be  fired. 

The  abortive  call  of  this  kind  will  be  included  as  a valid  step  in  the  call 
sequence  to  the  specialists. 

If  the  trunk  recorded  for  an  incoming  call  hangs  up  and  calls  again  before 
its  number  has  come  up  for  service,  the  "wait  latch"  inhibits  the  writing 
routine,  so  that  each  trunk  number  cannot  have  more  than  one  valid  appearance 
in  the  stack.  Moreover,  the  memory  record  remains  unchanged,  and,  consequently, 
the  calling  party  benefits  from  the  original  waiting  number,  as  if  the  trunk 
had  not  been  dropped  after  the  first  call. 

TERMINATION  OF  A CALL  AND  RELEASE  OF  THE  CROSSPOINT  PATH.  When  supervision 
is  removed  from  the  Central  Office  tor  JOU  milliseconds,  relays  El  and  K2 
are  released  in  that  order,  so  that  the  telephone-type  contact  R is  operated 
with  the  trunk  loop  open,  and  the  interruption  of  the  loop  current  occurs 
in  the  mercury-wetted  contact  only.  The  drop  of  the  crosspoint  path 
follows  after  the  time  determined  by  the  delay  circuit  associated  with 
MCT-26  of  the  trunk  card. 

When  the  call  is  released  at  the  station  end,  the  crosspoint  path  is 
dropped  in  the  line  circuit,  and  the  hold  latch  in  the  trunk  card  is  reset 
through  the  path  current  detector. 

When  the  call  is  released  after  request  for  transfer  on  the  trunk  card,  the 
hold  latch  remains  in  the  "busy"  status,  and  the  path  control  circuit  is 
disabled  through  the  flip-flop. 
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CALL  EUR  TRANS I EK . A .all  lar  transfer  is  handled  i:  the  same  w,i 

incoming  call  as  desc;  ibed  under  FIKINi  01  Hit  CROSSPOINT  ALU  I go:  liiL  . : M: 

TO  THE  STATION,  but  tin  identification  of  Lite  trunk  i no«  tori'.  i the 

mark  ot  Scanner  J and  not  1 rum  loop  supervision.  When  the  request  : 01  trat.  ier 

is  detected  in  a position  ircuil,  in  which  the  transfer  iatch  La  ,een  »•  : 
by  the  specialist  pressing  Lhe  transfer  key  on  his  console,  under  so.  cion 
SPECIALIST  TRANSFER  (POSTS) , Scanner  3 is  stopped,  the  systis  bus  1 or 

TRANS  GR2  is  marked,  aid  the  crosspoint  current  is  increased  iron,  j milli- 
amperes  (mA)  t 60  mA.  As  soon  as  Scanner  . detects  the  double  . urrent  ; the 
trunk  card,  the  writing  routine  in  the  Comnio  . Control  is  initiated,  as  for  a 
call,  to  positions  described  under  INCOMING  CALL — RECORDING  PHASE.  However, 
instead  of  being  recorded  in  the  stack  dedicated  to  incoming  calls,  tL.  .t!  er 
identifying  the  trunk  is  now  recorded  in  the  stack  dedicated  t>  the  group 
selected  toe  transf<  , When  the  end  of  the  writing  routine  It  a kn 
un  the  WRITE  ACK  us,  the  crosspoint  path  is  ropped,  and  the  "wait  lat>  i.’  is 

set  to  prevent  the  multiple  appearan  e of  the  trunk  number  in  the  stack  and 

also  to  inhibit  the  completion  oi  the  re.nrded  transfer  if  the  ailing  trunk 
drops  the  call  and  comes  back,  on  the  line  with,  perhaps,  another  subscriber 
requesting,  this  time,  another  transfer.  This  transfer  inhibit  associated  with 
consecutive  calls  to  different  posts  is  removed  if — on  requesL  oi  the  calling 
party — the  attendant  renews  the  same  transfer  on  the  second  ca  L. 

The  call  history  in  each  of  the  above  cases  is  summarized  in  figure  A-_’ . 


yjjES ■ 'lhe  Portland  FSS  ACO  employs  three  types  of  line  circuits,  .,’.1  mounted 
on  the  same  basic  printed  circuit  board  and  differing  from  one  another  by  the 
components  inserted  into  the  board: 

PREFLIG11T  LINE  CIRCUIT  (POSITION  CIRCUIT).  Consists  or  the  follovin.  elements 
mounted  two  per  standard  Private  Branch  Exchange  (HEX)  board. 


1. 

Call 

for  service  detector, 

2. 

Loop 

supervision, 

3. 

Transfer  latches, 

4. 

Line 

transformer. 

5. 

Battery  feed. 

6. 

Ring 

relays , 

7. 

Path 

control  circuit, 

8. 

Path 

current  detector,  and 

9. 

Path 

double  current  deterror 

I’ i ring  ul  the-  r j . int  Path.  As  soor.  as  the  nonequality  of  th*  index 
Counter  Write  and  Index  Counter  Read  contents  is  detected  by  the  comparator 
of  Control  Card  No.  2,  Scanner  2 selects  the  next  nonbusy,  activated  position 
circuit  marked  on  the  COMP  OUT  bus,  and  initiates  the  reading  routine  as 
described  under  section  "Read  Routine"  through  the  READ  bus  of  the  line  ard 
extended  to  all  trunks  and  the  Common  Control  unit.  At  the  same  time,  on  the 
line  card  the  path  onlrol  circuit  is  enabled,  and  the  field  Effect  ; runs  i . sir 
(FET)  switch  which  grounds  the  matrix  lead  as  long  as  it  is  idle  is  opc-ne  : . 


AO) 


FIGURE  A- 2 . ACD  FLOW  CHART 
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The  source  oi  the  crosspoint  current  is  now  ready  to  fire  an<  • ill 
sink  end  in  the  trunk  to  be  connected  to  ground.  When  this  . 

on  the  CON  COMPL  bus,  the  busy  latch  is  set,  the  READ  bus  mark  i r-  ■ , am! 

the  ring  relays  are  tripped  in  two  stages:  lirst,  the  te'eplior,.  -tcp,  r a; 

RD  is  closed  with  the  ringing  circuit  open,  then  tin  read  re  • ti 

at  a zero  crossing  oi  the  ringing  current,  as  determined  b pei 
ill  CONT  pulse  produced  at  each  zero  f the  ringing  current  ii.  the  u 

Control  unit  oi  the  control  card  and  distributed  on  the  PI.  01. 1 >J  1 line 

Lrcuits . This  ects  the  logi 

against  sparking  in  the  RD  contact,  which  would  be  prohibitive  it  t .s  ontu.L 
was  allowed  to  bounce  in  the  unfavorable  phase  of  the  rii.  . g volt  : As 

PH  CONT  bus  affects  ail  lines,  each  P relay  is  provided  with  a fai;  . k, 

which  will  hold  it  permanently  closed  shou . the  pulse  train  iaii  o.t  ■<  t i 1 

below  a safe  peak  level.  Such  failure  will  rive  the  alarm  equivalent  t>  "no 

ringing  voltage."  Most  calls  will  still  be  processed  correctly  in  th.  i;  . 
necessary  to  remove  the  fault. 

Ring  Trip  and  Release.  When  the  called  party  answers,  th-  loop  super- 
vision circuit  of  the  line  card  removes  the  ringing  in  two  steps:  lirst,  thc- 
P read  contact  is  released  at  a zero  crossing  current  (if  the  trip  oc  urs 
during  ringing  phase),  then  the  R telephone-type  contact  is  released  with  tin 
ringing  circuit  open.  (The  most  critical  case  is  the  back  trip  at  the  maximum 
of  ringing  voltage  on  a short  line  with  the  telephone  "off  hook,"  resulti:.. 
in  the  discharge  of  the  ringer  capacitor  into  the  battery  feed  t:  -p„ 
capacitor  in  the  line  circuit.  This  can  occur  when  the  calling  party  i.an.. 
up  during  the  ringing  phase.  At  the  same  time,  the  crosspoint  pats  i 
sensitized  to  the  loop  urrent  by  the  setting  of  the  release  latch,  '.-.hen 
the  position  releases  the  call,  the  crosspoint  path  is  dropped  foliowiac  the 
reset  of  the  release  latch.) 

II  the  ringing  Is  not  cut  short  by  the  answer  of  the  ailed  station,  thi 
back  trip  will  occur  after  the  time  determined  by  the  del,:  ire  .it 

Cali  for  Transfer.  When  the  specialist  presses  the  transfer  hurt,  n u lie 
connected  to  a trunk,  the  corresponding  transfer  latch  of  tin  lint  ird  i:  -;-t, 

and  the  transfer  sequence  starts  at  the  next  scan  of  Scanner  3 as  dee  ribc-d 
under  section  TERMINATION  OF  A CALL  AND  RELEASE  OF  THE  CRO  SPOINT  PATH. 

As  soon  as  the  path  has  been  dropped,  following  the  record  in  the  slack, 
the  station  is  ready  to  receive  another  call  without  opening  of  the  line  loop. 

SPECIALIST  TRANSFER  (.HOSTS).  The  post  circuit  differs  from  the  position 
circuit  by  the  absence  of  the  transfer  latches  double  current  control  and 
ring  timer.  Otherwise,  the  working  of  the  post  ircuit  is  the  same  is 
described  under  section  "Ring  Trip  and  Release." 

ACD  INTERFACE  (POST  WITHOUT  BATTERY  IKED).  This  circuit  differs  fro.  th-  post 
circuit:  by  the  absence  ol  the  battery  teed  and  the  ringing  current  source. 
Otherw  se,  the  working  of  the  ACD  interface  is  the  same  as  described  unci< 
section  SPECIALIST  TRANSFER  (POSTS). 
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ALARMS, 
(figure  A 


CAPACITY. 

Number  of 

Number  of 
Number  of 
posts : 
Number  of 


The  following  luminous  alarms  are  displayed  on  the  alarm  panel 
3): 

+ 5 V Power  Supply 

+15  V Power  Supply 

-15  V Power  Supply 

Read  Bus  1 - alarm  given  if  the  bus  is  permanently  grounded 

Read  Bus  2 - alarm  given  if  the  bus  is  permanently  grounded 


trunks : 

positions : 
groups  of 

posts : 


25,  extendable  to  105  trunks  by  addition  of  one 
control  card; 

9,  extendable  to  80  by  addition  of  one  control  card; 
2,  extendable  to  30  by  addition  of  one  associated 
card  per  trunk  card. 

9,  extendable  to  80  by  addition  of  one  control  card. 
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APPENDIX  B 

RESPONSE  BY  PORTLAND  FSS  SPECIALISTS  TO 
A GENERAL  QUESTIONNAIRE 

INTRODUCTION. 

The  design  and  intent  of  the  appended  general  questionnaire  was  to  gain 
operational  comment  pertinent  to  the  WESCOM  Key/ACD  Communication  System  in 
continuous  usage  at  the  Portland  FSS  and,  to  solicit  the  FSS  specialists  for 
generic  comment  relative  to  requirement  and  design  of  an  FSS  voice  communica- 
tion system  that  would  significantly  enhance  the  mission  of  Preflight  specialists 
working  at  high-activity  FSS's. 

This  questionnaire  is  divided  into  seven  parts.  Parts  A to  G.  Essentially, 
the  questionnaire  sets  forth  operational  oriented  questions.  Where  necessary, 
technical  oriented  questions,  not  above  the  comprehension  of  the  specialists, 
are  included. 

The  questionnaire  was  completed  by  22  Portland  FSS  specialists  during  their 
free  time  after  the  NAFEC  evaluation  team  had  returned  to  its  headquarters. 

The  appended  questionnaire  is  in  original  format,  but  the  number  of  pages  has 
been  reduced  by  elimination  of  space  previously  allowed  for  response  to  a 
given  question. 

Review  of  the  22  returned  questionnaires,  in  many  instances,  showed  a 
commonality  of  response  to  a specific  question.  Also,  some  specialists 
provided  more  than  one  response  to  a specific  question.  Thus,  the  reader  is 
forewarned  that  many  parenthetical  tabulations  in  the  appended  questionnaire 
are  not  to  be  indicative  of  more  than  22  specialists  completing  this 
questionnaire. 

Responses  to  each  question  are  stated  in  verbatim  form  and  are  preceded  or 
followed  by  a parenthetical  number.  This  number  represents  the  number  of 
specialists  who  made  the  same  response.  It  is  unfortunate  that  only  a fev 
specialists  provided  commentary  for  their  response.  However,  verbatim 
commentary  or  the  words  "No  Commentary"  are  indicated  where  appropriate. 
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GENERAL  QUESTIONNAIRE 


Part  A:  WESL'OM  Con,  les 


1.0  Three  types  of  WESCOM  consoles  are  in  use  in  the  Operations  Koon: 

Preflight,  inflight,  and  30-key  consoles.  For  each  type  console,  identify 
those  keys  which  you  feel  are  unnecessary  to  effectively  and  ell  uientiy  perf  rr. 
your  assigned  responsibility  while  using  a particular  console  type.  Your 
response  should  identify  the  unnecessary  key  as  it  is  tabbed  on  the  console 
and  should  include  a brief  narrative  report  as  to  why  you  consider  a key  to 
be  unnecessary. 


1.1  Preflight  Console 


Intercom  Key  (4) 

Radio  Transfer  Key  (18) 

COAM  Key  (1) 

Ring  Key  (1) 

Air/Ground  Transfer  (5) 

Key 


1.2  Inflight  Console 

Preflight  Key  (9)  No 

Intercom  Key  (2)  " 

Radio  Transfer  Key  (1)  " 

1.3  30-Key  Console 

Intercom  Key  (2)  No 

Fixed  Base  Operator  Key  (1)  " 

Ring  Key  (2)  " 

COAM  Key  (2)  " 


No  Commentary 

II  II 

II  II 

II  If 

Unintentional  depression  ol  the 
Air/Ground  Key  instead  of  che  IN  Key. 


Commentary 

II 

II 


Commentary 

II 

II 

II 


2.0  This  question  is  the  reverse  of  question  No.  1.  Are  there  line  and/or 
functior  key  requirements  that  should  be  made  available  to  the  specialist? 

2.1  Using  a Preflight  Console 


Hotline  to  Fixed  Base  operators  located  in  Portland 
and  Salem. 

Hotline  to  U.S.  Customs  located  in  Portland.  (1) 
Line  status  indicators  are  required  (2) 
Outbound  call  capability  on  a CO  line.  (2) 
Interposition  CO-FX-PL  Call  Transfer  capability.  (8) 


B-2 


2.2 


Using  an  Inflight  Consult 


i 


Fixed  Base  Operator  Key.  (2) 

CO  capability  to  li.S.  Customs  and  Military.  (1) 

Interposition  CO-FX-PL  Call  Transfer  capability.  (3) 

Hotline  to  Fixed  Base  operators  in  Portland  and  Salem.  (1) 
30-key  console  at  Inflight  positions  to  provide  backup  (3) 
service  for  Preflight  positions. 

2.3  Using  a 30-Key  Console 

CO  capability  other  than  648-2111.  (1) 

Call  transfer  capability  to  National  Weather  Service.  (12) 

Call  transfer  capability  to  Assistant  Chief.  (2) 


3.0  This  question  relates  to  the  followin'’  human  factors:  console  design  and 
utility,  key  size,  spacing,  arrangement  and  operation,  visual/aural  alert 
signals,  key  backlight,  dialer  operation,  Key  identity,  reflection  of  light 
from  overhead  fixtures,  volume  control  switch,  and  light  control  switch.  If 
you  have  comment  pertinent  to  these  factors  or  to  factors  not  included  in  the 
above  listing,  please  provide  comment  as  follows: 

3.1  Relative  to  the  Preflight  Console 


Floor-to-ceiling  partition  between  Inflight  and  (1) 

Preflight  to  reduce  noise  level. 

Offset  WESCOM  console  and  clock  to  provide  room  for  (1) 

display  of  pilot  briefing  material. 

Volume  control  for  headsets.  (5) 

Eliminate  incoming  call  alert  switch.  (1) 

Need  discrete  line  volume  controls  at  each  position.  (5) 


3.2  Relative  to  the  Inflight  console 


Volume  control  for  headsets.  (4) 

Need  discrete  line  volume  controls  at  each  position.  (4) 

Eliminate  incoming  call  alert  switch.  (1) 

Floor-to-ceiling  partition  between  Inflight  and  (1) 

Preflight . 


3.3  Relative  to  the  30-Key  Console 

Volume  control  for  headsets.  (5) 
Need  discrete  line  volume  controls  at  each  position.  (5) 
Eliminate  incoming  call  alert  switch.  (1) 


Part  B:  key  Backlight  and  Service 


2.0  It  is  believed  that  each  specialist  is  familiar  with  tin  tei  "K( 
light . " ■ ■ : iate  term  is  "Line  Statu  . 

moment,  will  visually  display  one  of  live  liglit  mode  signals: 


STEADY  - 
FLUTTER  - 
FLASH 
WINK 
OFF 


Line  in  use  at  another  position 
Line  accessed  from  your  position 
Incoming  call  to  your  position 

In-progress  call  at  your  position  is  in  HOLD  status 
Line  can  be  accessed  from  your  position 


2.1  Do  you  have  difficulty  in  being  able  to  distinguish  between 
the  FLUTTER,  FLASH,  and  WINK  modes?  Yes  _y.j)  No  (10) 

2.2  Do  you  feel  that  the  WESCOM  system  does  not  include  the  FLUTTER 
and  FLASH  mooes?  Yes  (11)  No  (9) 

2.3  At  what  point  do  you  generally  set  the  Key  Backlight  Intensity 
Control  switch  (a  rotary  switch)? 

(d)  10  - 25  percent  intensity  (6)  40  - 55  percent  intensitv 

(2)  25  - 40  percent  " _(3_i  55  - 75  percent 

Above  75  percent 

2.4  If  your  answer  to  2.3  does  not  generally  apply  to  the  several 
positions  of  operation  with  the  Operations  Room,  please  give  details  belo. 


2.4.1  Preflight  Positions  1 and  2 

No  response. 

2.4.2  Flight  Data  Position 

No  response. 

2.4.3  Preflight  Positions  3 and  4 

No  response. 

2.4.4  Inflight  Positions  1 ana  2 

No  response. 

2.4.5  El  Position 

No  response. 
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2.4.  6 


Assistant  Chief’s  Position 


No  response. 

2.4.7  inflight  Position  No.  3 

No  response. 

2.5  Do  you  feel  that  you  are  able  to  give  better  service  to  the 
public  through  use  ol  the  WESCOM  system?  (Note:  This  question  i ■ 

generally  applicable  to  all  three  types  of  WESCOM  console  equipments.) 

Yes  (11)  Why? 


No  explanation.  (3) 

Preflight  can  handle  more  calls.  (1) 

It  and  when  system  operates  normally.  (3) 

When  the  bugs  go  away.  (2) 

Low  noise  level  in  the  Operations  Room.  (1) 

System  is  much  faster.  (1) 

Less  friction  between  specialists.  (1) 

No  (10)  Why? 

System  is  very  unreliable.  (4) 

System  is  manpower  wasteful.  (1) 

Inordinate  number  of  lost  calls.  (4) 

Call  transfer  to  National  Weather  does  not  work.  (1) 

Noncompatible  types  of  telephone  lines.  (1) 

Lines  will  not  release.  (1) 

Headset  earpiece  falls  out.  (1) 

Inflight  cannot  provide  backup  service  to  Preflight  (1) 
during  periods  of  high  workload. 

Connects  a calling  party  to  two  Preflight  positions.  (1) 
Misrouted  calls.  (1) 

Look  elsewhere  for  a reliable  system.  (1) 

Connects  two  positions  to  one  line.  (1) 

Headsets  are  very  impracticable.  (1) 

Frailty  of  system.  (1) 


2.6  On  the  assumption  that  you  have  received  complaints  from  the 
public  about  this  telephone  system,  what  in  your  opinion  are  the  more 
frequently  reported  faults  and/or  situations? 


Dropped  calls.  (11) 
Voice  level  of  calling  party  is  too  weak.  (5) 
Inbound  call  is  not  sent  by  ACD  to  Preflight.  (4) 
Lines  are  always  busy.  (1) 
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. Lgnal  when,  in 

one  or  more  Pref  light  positions  are  awaiting  a 
Calls  are  abandoned  because  calling  party  did  not  (4) 

get  a playback  of  the  delay  message  recording. 

Misdirected  calls.  (1) 

Calls  are  abandoned  be  ause  calling  party  did  not  get 
a repeat  playback  ol  the  delay  message  recording. 

Dead  line.  ( 1 ) 

Calls  are  abandoned  because  calling  party  cannot  (1) 

understand  what  is  being  said. 

Calls  are  abandoned  because  calling  party  does  not  (3) 


receive  a noise-free  playback  of  the  recorded  message. 

2.7  With  respect  to  your  response  to  question  2.o.  i 
possibility  that  your  headset  may  have  been  a contributing  factor.' 

No  (15) 

Yes  (4)  Why? 


Plantronic  audibility  is  no  good.  (3) 

Prefer  to  use  handsets.  (4) 

Headset  is  not  designed  to  comfortably  accept  (1) 

eyeglasses  . 

Need  custom-fitted  earpieces.  (2) 

Faulty  wiring  in  headset.  (1) 


Part  C:  Pref  1 ight Position  Consoles 

1.0  When  assigned  to  i Prei light  position,  would  knowing  the  origi 
incoming  call  be  more  lenef i 1 i more  efficient  and  f<  tivs 
ment  of  the  FSS  ion?  (N  te : consider,  as  one  thought,  those  times 
had  to  ask  the  Assistant  Chief  to  take  over  a call  you  were  hand  lie.,  . 1 

No  (5)  . 

Yes  (14) . Why? 

Call  origin,  generally,  relates  to  the  point  of  departure.  (11 


For  line  identity  to  Assistant  Chief.  (8) 
Provide  call  transfer  capability  to  all  positions  (1) 
Knowledge  of  call  origin  cuts  down  briefing  time.  (5) 
To  immediately  know  departure  area  and/or  airport.  (5) 


2.0  Should  each  Preflight  console  be  equipped  with  a Call  Transfer 
Key  to  route  a call  to  the  Assistant  Chief's  position? 

No  (3) . Why?  No  commentary. 

Yes  (lb).  Why? 
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To  reduce  noise  level  in  the  Operations  Room.  (6) 

Many  calls  on  IN  Key  are  for  the  Assistant  Chief.  (11) 

To  preclude  tying  up  Preflight.  (3) 

Intercom  system  takes  too  long.  (2) 

All  CO-FX-PL  calls  are  answered  at  Preflight.  (1) 

System  improvement.  (1) 

Eliminate  the  requirement  to  ask  for  call  origin  (3) 

on  those  calls  which  you  must  transfer  to  the 
Assistant  Chief. 


3.0  Should  the  Assistant  Chief  be  able  to  transfer  calls  to  Preflight 
pos i t ions? 

No  (4) . Why? 


May  be  required  at  other  Flight  Service  Stations.  (1) 

If  equipment  operates  as  designed.  (1) 

Should  not  be  necessary.  (2) 

Yes  (13)  ■ Why? 

Assistant  Chief  cannot  transfer  a call  to  Preflight.  (2) 

All  CO-FX-PL  calls  should  be  transferable  within  the  FS3.  (3) 
To  relieve  the  Assistant  Chief  from  having  to  take  lesser  (2) 
priority  calls. 

Requirement  to  talk  to  a specific  person.  (2) 

Assistant  Chief  does  not  have  immediate  access  to  pilot  (4) 

briefing  materials. 


4.0  When  answering  an  incoming  call  on  a Preflight  console  IN  key,  do  you 
ask  the  calling  party  where  he  is  calling  from? 

Never  (0)  Sometimes  (12)  Frequently  (6)  Always  (2) 


5.0  When  two  or  more  specialists  are  on  duty  at  the  Preflight 
positions,  do  you  feel  that  incoming  calls  are  equally  distributed  to 
each  specialist? 

No  (4) . Why? 

Line  release  problems.  (2) 

Systems  errors.  (2) 

By  experience,  four  successive  calls  routed  to  Preflight  (2) 

No.  1 when  Preflight  2,  3,  and  4 were  not  busy. 

Yes  ( 16) . No  commentary. 
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6.0  A calling  party  will  get  a Delay  Message  when  all  active  Preflight 
positions  are  connected  to  other  calling  parties.  Currently,  the  Delay  Message 
is  a very  short  message  without  any  form  of  "station  identity"  such  as  "Portland 
Flight  Service."  Should  this  identifier  or  a more  appropriate  identifier  preface 
the  recorded  message  thus  assuring  the  calling  party  of  (1)  called  party  identity, 
(2)  receipt  and  impact  of  the  complete  recorded  message. 

Yes  (16)  Why? 


Due  to  above  stated  reasons.  (6) 

Calling  party  is  already  stating  his  request  when  Preflight  (3) 
responds  to  an  inbound  call  signal. 

Message  should  state  "This  is  a recording."  (4) 

Pilots  automatically  think  message  is  a briefing  special.  (3) 
Music  would  hold  the  calling  party's  attention.  (1) 

Preflight  positions  are  busy.  (2) 

No  (1).  Why?  (1) 

Message  is  sufficient.  (1) 


7.0  When  after  transferring  a call  to  NWS  or  to  IF  do  you  later  find  that 
the  call  was  dropped? 

Never  (0) ; Rarely  (7) ; Sometimes  (10) ; Frequently  (3) ; Always  (0) 

8.0  Do  you  feel  that  you  are  able  to  give  pilots  better  service  using 
the  ACD  as  compared  to  the  telephone  equipment  you  have  used  at  other 
FSS  locations? 

Yes  (10) . Why? 


Lowers  noise  level  in  the  Operations  Room.  (4) 
Benefit  of  queue  capability.  (3) 
When  system  works.  (4) 
No  distraction  from  ringing  telephones.  (1) 
Automation  is  more  efficient.  (1) 


No  ( 10) . Why? 


Depends  on  the  number  of  lost  calls.  (2) 

System  is  unreliable.  (4) 

With  headset,  it  is  hard  to  hear  the  calling  party.  (3) 

Not  able  to  use  the  Inflight  positions  to  backup  Preflight.  (1) 
Calling  party  is,  sometimes,  connected  to  two  Preflight  (1) 

positions. 


Same  (0) . 
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9.0  Is  the  audio  level  on  the  lines  to  the  IN  key  about  right?  (5) 

Too  high?  (0) 
Too  low?  (17) 

9.1  Is  your  response  to  question  No.  9.0  generally  applicable? 
Yes  (19);  No  (2) 

If  your  answer  to  9.1  is  "no",  please  explain. 

It  is  frequently  necessary  to  ask  the  calling  party  to  (2) 

speak  louder  and  to  repeat. 


10.0  Is  the  audio  level  on  the  COM  key  about  right?  (20) 

Too  high?  (1) 

Too  low?  (0) 


11.0  Is  the  audio  level  on  the  ZSE  key  about  right?  (20) 

Too  high?  (1) 

Too  low?  (0) 


12.0  Is  the  audio  level  on  the  TWR  key  about  right?  (20) 

Too  high?  (1) 

Too  low?  (0) 


13.0  Would  it  be  beneficial  to  the  Preflight  specialist  to  have  the 
Preflight  console  modified  to  include  an  incoming  call  indicator  for 
648-2111  and  for  each  of  the  foreign  exchange  lines? 

Yes  (16) . Why? 


For  system  efficiency  improvement.  (2) 
Call  transfer  to  the  Assistant  Chief.  (4) 
To  eliminate  requirement  to  ask  for  call  origin.  (5) 
Reduce  the  noise  level  in  the  Operations  Room.  (1) 
Line  usage  surveys.  (1) 
If  call  transfer  key  is  not  provided.  (2) 
Of  benefit  to  maintenance  of  statistical  records.  (1) 

No  (4).  Why? 

Would  cause  unequal  workload  distribution.  (1) 
Need  call  transfer  capability  to/from  Assistant  Chief.  (1) 
Does  not  hurt  to  ask  for  information.  (1) 
Don't  know.  (1) 


14.0  When  assigned  to  a Preflight  position,  do  you  rarely  (12) , 
frequently  ( 7) , never  (2)  forget  to  use  the  FLASH  key? 
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15.0  When  assigned  to  a Preflight  position,  do  you  use  the  FLASH  key 
for  special  reason(s)  only?  If  so,  explain. 

During  inactive  periods  to  check  for  hung  lines.  (1) 

To  release  any  one  of  four  FX  lines  that  will  not  (4) 

disconnect  when  the  calling  party  hangs  up. 


16.0  After  depressing  the  FLASH  key,  1 sometimes  ( 12) , frequently  (4) , 
always  (2) , never  (2)  discover  that  the  line  has  not  been  dropped. 

17.0  When  assigned  to  a Preflight  position,  do  you  more  frequently  use 
the  FLASH  (8)  or  RELEASE  (12)  key  to  terminate  a call  that  was  routed 
to  your  console's  IN  key? 


No  commentary. 

18.0  Do  pilots  complain  less  about  delays  in  being  connected  to  a Preflight 
position  than  they  did  a year  ago?  Yes  (3) . No  ( 17 ) . 

19.0  How  frequently  are  you  required  to  transfer  a call  from  Preflight  to: 

19.1  Inflight?  Never  (7) ; Sometimes  (13) ; Frequently  (0) 

19.2  NWS?  Never  (0) ; Sometimes  (12)  ; Frequently  (8) 

20.0  When  you  have  a requirement  to  transfer  a call  from  Preflight  to  Inflight 
would  it  be  advantageous  to  the  FSS  mission  to  be  able  to  selectively  route 
the  call  to  a specific  Inflight  position? 

a/ 

No  ( 1) . Why?  No  commentary.  . ^ 

Yes  (19)  . Why? 


Because  pilot  cancelled  his  flight  plan  by  radio.  (1) 
Due  forecasted  growth  statistics.  (1) 
Easier  for  specialist  to  comply.  (1) 
No  commentary.  (16) 


21.0  Should  specialists  assigned  to  a Preflight  or  Inflight  position  have  the 
capability  to  access  Hillsboro  and/or  the  foreign  exchange  lines? 

Yes  (17) . Why? 

More  efficient  service.  (7) 

Inflight  has  requirement  due  to  overdue  aircraft.  (6) 

Enhancement  of  FSS  mission.  (2) 
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Coordinate  flight  plans  with  Fixed  Base  Operator  and 
U.S.  Customs. 

To  provide  Inflight  backup  of  Preflight. 

Better  workload  distribution. 

No  _(51-  Why? 

Not  necessary. 

Available  on  30-key  consoles. 

Detracts  from  primary  duties. 

Would  serve  no  purpose. 

Need  extra  keys. 


22.0  Do  you  think  it  better  to  have  the  dialer  on  the  Preflight  WESCOM  console 
or  as  a separate  unit  mounted  elsewhere  on  the  Preflight  work  console? 

On  WESCOM  console  ( 18) ; Relocated  (0) . Where?  No  Opinion  (2) 

No  commentary. 


23.0  If  you  think  that  the  design  and  utility  of  the  WESCOM  Preflight  console 
is  not  appropriate  or  is  inadequate,  please  use  the  following  page  to  rough 
draw  your  own  idea  of  a Preflight  console. 

Only  one  response:  see  figure  B-l. 


Part  D:  Inflight  Position  Consoles 

1.0  Are  the  HOLD  and  RELEASE  keys  effectively  located  on  the  Inflight  console? 
Yes  (23) . No  U0-  Why? 

No  commentary. 


2.0  How  often  do  you  use  the  FLASH  key  on  an  Inflight  or  the  EF 
WESCOM  console? 

Never  (15);  Infrequently  (A) ; Frequently  (1) ; Always  ( 1 ) 


3.0  Is  the  audio  level  on  the  ZSE  key  about  right?  (21) 

Too  high?  (0) 
Too  low?  (0) 


w 


4.0 


Is  the  audio  level  on  the  TWR  key  about  right?  (21) 

Too  high?  (0) 
Too  low?  (0) 


5.0  Is  the  audio  level  on  the  PF  keys  about  right?  (17) 

Too  high?  (0) 

Too  low?  (4) 

6.0  During  your  last  5 work  days,  estimate  the  number  of  calls  transferred 
from  Preflight  to  Inflight  while  you  were  assigned  to  an  Inflight  position. 

3 or  less  ( 19) ; 4-6  (1) ; 7-10  (0) ; 10-15  (0) ; 16  or  more  (0) 


7.0  Re  your  response  to  question  6.0,  do  you  think  there  is  a cost- 
beneficial  as  well  as  an  operational  requirement  to  have  more  than  one 
PF  key  in  the  WESCOM  Inflight  console? 

No  (22) . Why? 


Not  used  that  much.  (8) 
Not  necessary.  (2) 
Only  one  call  transfer  can  be  answered  at  a time.  (1) 
One  key  is  sufficient.  (1) 
Inflight  position  staffing  is  not  sufficient.  (2) 
No  operational  requirement.  (2) 


Yes  (0) . Why? 


8.0  Would  a unique  call  alert  tone  indicating  an  incoming  call  to  the 
Inflight  position  be  beneficial? 

Yes  (15),  No  (5) 

9.0  At  the  Inflight  position,  dialing  a telephone  number  is 
dif  f icult?  (4) 

easy?  (16) 


10.0  Do  you  usually  dial  a number  while  standing?  (4) 

sitting?  (16) 


11.0  When  assigned  to  an  Inflight  position,  do  you  sometimes  (2) , 
frequently  ( 1 ) , never  ( 18) , always  (0)  use  the  FLASH  key? 
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12.0  When  assigned  to  the  Inflight  position,  is  there  any  special 
reason  for  using  the  FLASH  key?  No  (20) , Yes  ( 1 ) . Why? 


To  disconnect  from  any  one  of  four  FX  lines. 


13.0  Should  648-2111  and/or  648-1022  or  a discrete  Hillsboro  number 
be  accessible  from  each  Inflight  position?  No  (10)  Yes  (10)  . Why. 


To  allow  Inflight  to  provide  backup  service  for  Preflight.  (5) 
To  provide  better  service  for  overdue  aircraft.  (7) 
Enhance  position  responsibility.  (2) 
To  contact  military-base  operations.  (1) 
To  contact  Fixed  Base  operators  (1) 


So  Assistant  Chief  does  not  have  to  perform  Inflight  duties.  (2) 

14.0  Do  you  think  it  better  to  have  the  dialer  on  the  Inflight  console 
or  as  a separate  unit  mounted  elsewhere  on  the  Inflight  work  console? 

On  WF.SCOM  console  (18)  ; Relocated  (1 ) . Where?  No  commentary. 

15.0  If  you  think  that  the  design  and  utility  of  the  WESCOM  Inflight 
console  is  not  appropriate  or  is  inadequate,  please  use  the  following 
space  to  rough  draw  your  own  idea  of  an  Irf light  console. 

Only  one  response:  see  figure  B-2. 

Part  E:  30-Key  Consoles  and  ACD  Status  Panel 

1.0  Re  the  Incoming  Trunk  Status  Indicators  on  the  ACD  Status  Panel, 
please  indicate  your  thoughts  by  checking  one  or  more  of  the  followin. 

( 16)  Helpful 

( 1)  Not  helpful 

(2)  Indicators  are  too  small 
(2)  Reflect  transient  light 

(1)  Red  is  an  undesirable  color.  Color  should  be  BRIGHT  Bl.L... 

(2)  On  a per  trunk  basis,  use  a GREEN  light  to  indicate  a non- 
busv  trunk  and  a RED  light  to  indicate  a busy  trunk. 


2.0  Should  the  trunk  numbers  1-16  be  eliminated  by  a slotted  metal 
strip  into  which  a line  identification  tab  could  be  inserted? 


Yes  (bl-  No  (8) 
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3.0  If  the  Preflight  Position  Count  Registers  were  manualiy  resettable 
and  kept  an  accurate  count,  would  you  consider  using  these  registers 
for  statistical  purposes? 

Yes  (7) . No  ( 5) . Why?  Unknown  (1) 

For  line  surveys,  revalidations,  budget,  etc.  (l)(Yes) 

Unreliable  system.  (2)(No) 

No  commentary  from  10  responses. 

4.0  Are  the  four  system  registers  (Total  Calls,  All  Trunks  Bus-, 
Delayed  Calls,  and  Abandoned  Calls) 

a.  Operationally  required?  Yes  (3) ; No  (8) 

b.  Statistically  required?  Yes  (5) ; No  (5) 

c.  If  your  answer  to  4a  or  4b  is  "NO",  please  explain. 

Should  have  reset  capability.  (1) 

When  system  is  reliable.  (2) 

Pilot  briefing  number  (648-2111)  was  (1) 

formerly  assigned  to  Pacific  Gas  and  Electric, 
thus,  we  get  many  PGE  calls. 


5.0  What  additional  registers  should  be  incorporated  in  the  ACD  Status 
Panel?  Purpose  of  such  additional  registers  should  be  explained. 

Provide  resettable  counters  for  each  CO-FX-PL-FTS  line.  (1) 

No  commentary.  (19) 

6.0  Should  audio  alarms  be  incorporated  in  the  ACD  Status  Panel'' 

No  ( 1) . Why? 


Present  alarm  system  is  adequate.  (1) 
Yes  (11)  . Why? 

To  warn  specialist  that  a line  is  hung.  (7) 
Cannot  continuously  watch  the  monitor  panel.  (3) 
Status  lights  are  easily  overlooked.  (2) 
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7.0  Why  would  you  advocate  retention  of  the  six  red-lighted  Position 
Status  Indicators  located  below  the  Position  Activity  Registers  as  well  as 
retention  of  the  four  PF  keys  located  on  the  Assistant  Chief's  30-key 
console? 

Have  limited  knowledge  of  Status  Panel.  (4) 

Without  Preflight  status  lamps,  Assistant  Chief  would  (3) 

have  to  patrol  the  Preflight  positions  to  determine 
activity. 

Only  way  to  monitor  a specific  Preflight  position.  (3) 

Preflight  Keys  on  the  Assistant  Chief's  console  (2) 

effectively  add  one  more  Preflight  positions. 

It  appears  one  or  the  other  (Preflight  keys  or  status  (1) 

lamps)  would  be  sufficient. 


8.0  Do  you  consider  the  Hillsboro  and  foreign  exchange  line  keys  on 
the  Assistant  Chief’s  30-key  console  to  serve  the  same  purpose  as  the 
sixteen  Incoming  Trunk  Status  Indicators  on  the  ACD  Status  Panel . 

Yes  (10) . No  (2) . Why? 

Useful  for  toll-free  outbound  calls  on  FX  lines.  (1) 

Status  lamps  on  the  Panel  are  a lot  easier  to  see.  (1) 

No  commentary. 


9.0  Do  you  thifik.  it  better  to  have  the  dialer  on  the  Assistant  Chief's 
30-key  console  or  as  a separate  unit  mounted  elsewhere  on  the  Assistant 
Chief's  desk? 

On  30-key  console  (13) ; Relocated  (1) . Where?  Right-hand  side. 


10.0  If  you  think  that  the  design  and  utility  of  the  WESCOM  ACD  Status 
Panel  is  not  appropriate  or  is  inadequate,  please  use  the  following  space  to 
rough  draw  your  own  idea  of  system  status  panel. 

No  responsg. 


11.0  If  you  think  that  the  design  and  utility  of  the  WESCOM  30-key 
console  is  not  appropriate  or  is  inadequate,  please  use  the  following 
space  to  rough  draw  your  own  idea  of  an  Assistant  Chief's  30-key  console. 


No  response. 


11.1  Conceptual  idea  of  a 30-key  EF  console 


No  response. 

11.2  Conceptual  idea  of  a 30-key  Flight  Data  Console 
No  response. 
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1.0  The  McIntosh  intercom  can  be  used  to  selectively  dial  another  position 
within  the  Portland  FSS.  However,  the  connection  is  not  a discrete  two-part- 
connection,  as  any  specialist  having  access  to  the  intercom  system  can  join 
the  ongoing  conference  by  depressing  the  COM  key  in  his  position  console.  Wit- 
respect  to  this  information,  please  check  ONE  of  the  following  items: 

(2)  No  commentary. 

(2)  Intercom  system  should  be  limited  to  discrete  two-party  connections. 

(4)  Same  as  above  but  with  the  addition  of  up  to  four-party  conference 
capability. 

(9)  Same  as  the  Portland  FSS  intercom  system. 

(2)  Intercom  system  restricted  to  administrative,  maintenance,  and 
the  Assistant  Chief  positions. 

(2)  Not  required  within  the  Operations  Room. 

(1)  Not  required  within  a Flight  Service  Station  building. 


2.0  The  intercom  system  does  not  provide  dial  tone  or  ringback  signal  to  the 
calling  party.  In  addition,  the  system  will  cause  Lhe  called  party's  ph  re 
to  ring  one  Lime  only.  Please  comment  on  this  feature  of  the  intercom. 


Do  not  understand  the  statement.  (1) 

Bad  feature.  (2) 

Should  ring  until  answered  or  until  calling  party  (9) 

hangs  up. 

One  ring  is  sufficient.  (1) 

Good,  because  intercom  can  be  answered  at  any  position. (1) 
All  intercom  status  indicators  light  - this  is  (1) 

sufficient . 

Additional  dialing  eventually  gets  someone's  attent ion . ( 1) 
No  commentary.  (7) 

Intercom  system  is  required  for  efficient  FSS  (1) 

operation , 

OK  the  way  it  is.  (1) 

Beneficial  between  the  Operations  Room  and  the  (1) 

administrative  positions . 
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last  5 work 


3.0 

How 

many 

times  have  you 

used  the 

intercom  system  during  your  last  5 work 

days 

? 

Less 

than 

3 

times  (13) 

4 - 

b 

" (2) 

7 - 

10 

" (1) 

11  - 

15 

" (1) 

More 

than 

15 

" iH 

3.  L 

If  your 

use  of  the 

intercom 

system  during  your  last  5 work  days  was 

any  number  15  or  less,  please  comment  on  the  validity  of  a requirement  for  an 
intercom  system  for  interposition  coordination  within  the  Operations  Room. 


Specialists  should  be  educated  to  use  Liter  m instead  of  (2) 
shouting  to  the  other  person. 

Intercom  should  have  a discrete  ringdown  signal.  (2) 

Intercom  is  not  required  for  coordination  within  the  (4) 

Operations  Room  and  between  operating  positions. 

Intercom  is  required  for  administrative  and  maintenance  (1) 

positions  only. 

Intercom  would  be  used  more  often  if  FSS  was  fully  staffed.  (2) 

Don't  use  it  too  often,  but  when  needed  it  is  beneficial.  (2) 

Use  of  the  intercom  would  cut  down  on  the  noise  and  (2) 

confusion . 

Intercom  not  exactly  required  for  our  operation  but  (1) 

probably  will  be  extensively  used  due  to  anticipated 
growth  of  our  traffic  volume. 


Part  G:  Off-The-Top 

If  this  questionnaire  has  not  drawn  out  all  of  your  constructive  thought  and 
opinion,  please  feel  free  to  open  Pandora's  box.  Thank  you  for  your  time  and 
interest.  NO  SIGNATURE  REQUIRED. 

System  disadvantages  are  outweighed  by  the  reduction  in  noise  (1) 
level . 

Time  does  not  permit  proper  analysis  of  this  system  at  this  time.(l) 

Sorry,  I couldn't  answer  all  of  your  questions  for  lack  of  (1) 

position  experience  and  lack  of  talent  in  (the  telephone)  art 
but  hope  that  this  is  of  some  help. 

An  indicator  light  should  be  installed  on  each  Preflight  (1) 

position  to  indicate  when  the  position  has  disconnected  from 
a call  and  is  ready  to  accept  another  call.  As  it  is  now, 
if  a line  is  hung  up  there  is  no  indication  on  the  Preflight 
position. 
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This  equipment  is  good  on  paper  and  at  times,  in  operation. 
However,  there  was  not  enough  testing  of  field  input 
utilized  in  this  system's  design  and  functions.  It  should 
have  been  thoroughly  tested  under  all  conditions  prior  to 
installation.  It  should  have  had  specifications  to  meet 
them  and  have  met  them.  In  my  opinion,  from  what  I've 
seen  and  used,  it  is  not  now  or  do  1 expect  it  to  be  up  to 
the  standards  we  must  have,  and  for  the  cost's  involved, 
should  have. 


No  commentary. 
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TECHNICAL  QUESTIONNAIRE 


Part  A:  ACD  STATUS  PANEL  DATE:  10-10-75 

PURPOSE: 

This  questionnaire  is  designed  to  be  completed  by  the  NAFEC  technical 
support  team.  The  majority  of  the  information  is  to  be  gathered  during 
the  running  of  script  No.  7,  "Automatic  Call  Distribution  to  Preflight 
Positions."  Script  No.  7 will  include  one  subscript  specifically  designed 
to  test  the  ACD  Status  Panel  RESET  function. 

1.  When  several  PF  positions  are  available  to  take  calls,  list  the  order 
in  which  the  BUSY  INDICATORS  show  the  rotation  of  assignments. 

PF  No.  4,  1,  2,  4,  1,  2,  4,  1,  2,  3,  A,  1,  2,  3,  4,  1,  2,  3,  4 

In-service  PF  Positions:  PF-1 , PF-2,  PF-3,  PF-4 


2.  Do  PF,  FD,  and  EF  REGISTERS  advance  one  count  per  call  on  incoming 
trunks? 

YES  X NO JUMP 

Other  registers  advance,  sometimes  advance  on  drop  and  when  CALL  on  No.  4 
also  advances  No.  2. 

3.  Do  REGISTERS  advance  when  receiving  a transferred  call? 

YES NO  X 

4.  Do  all  trunk  status  indicators  light  except  1-4  and  16? 

YES  Usually NO IF  NOT  WHICH  All  on  power  failure. 


5.  Does  the  abandoned  call  count  advance  only  if  calls  are  abandoned  aft 
the  delayed  call  announcement  is  started  and  before  a call  is  taken  by  a 
position? 

YES  X NO WHEN?  Abandon  increase  can  occur  before  start  of 

message  which  takes  2 seconds  to  audio. 


6.  Does  the  delayed  call  register  advance  after  3 seconds 10  seconds 

30  seconds  X Other:  The  delay  is  an  adjustable  parameter. 
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7.  Does  the  TOTAL  CALLS  register  advance  for  each  call  on  in  in.  or  i 
trunk? 


YES  X NO OTHER:  Assistant  Chief  on  duty  10-11-71)  re  pc  : ! L 

advance  of  10  when  a PF  position  plugged  in  his  headset. 


8.  Which  light  associated  with  the  RESET  switch  lights  on  power  failure? 

P X R When  does  other  light?  Did  not,  but  supposed  to  light  when 
the  READ  BUS  1 goes  to  ground  or  when  a trunk  fails  to  transfer  through 
after  500  milliseconds. 


9.  In  the  event  of  power  failure  and  before  RESET,  what,  if  any,  abnormal 
operation  is  indicated  on  the  monitor?  Random  indication  of  trunks  busy 
and  connected  to  PF  positions,  i.e..  No.  16  connected  to  i'BU.  No  trunks 
dropped . 


10.  What  changes  in  the  ACD  Status  Panel  occur  when  the  RESET  switch  is  pushe  ! 

a.  Without  power  failure:  P R OTHER  None 

b.  After  power  failure:  P R OTHER  Indicating  calls: 

EBP,  3S2,  1S4,  16.  Trunks.  PF  Positions  shown  busy  but  were  not  Busy 

Assignments  sequence  before  RESET  - 4,  2,  3,  4,  3,  4,  2,  3,  4,  (No.  1 busy). 


11.  Determine  the  condition  of  the  BUSY  INDICATOR  lamps  at  the  ACD  Status 
Panel  for  the  IN  key  on  in-service  PF  consoles  and  for  intercom  and  common 
system  keys  on  each  in-service  PF  console. 

IN  key:  Steady  INTERCOM  OFF  Common  Control  Subsystem  OFF 


12.  If,  after  a call  is  transferred  to  NWS  from  a Hillsboro  CO  trunk  and  h th 
parties  hang-up,  does  the  Hillsboro  CO  Trunk  Status  Indicator  (Trunk  Indicator 
No.  14)  remain  in  a busy  mode? 

YES  NO  X OTHER  Note:  The  Hillsboro  CO  trunk  may  nut  be  hung-up  ii 

the  FLASH  key  at  the  PF  position  were  pushed,  but  the  NWS  line  may  hang-up. 
Release  requires  that  the  NWS  card  be  pulled  in  the  equipment  room . 


13.  When  an  incoming  call  to  a PF  position  is  transferred  to  NWS  while 
previous  calls  transferred  to  IF  are  in  queue,  will  the  NWS  call  be 
connected  as  soon  as  the  NWS  trunk  is  not  busy  or  must  it  wait  until  the 
queue  processes  the  IF  transfers?  No,  there  is  a separate  queue  memory 
for  both  IF  and  NWS  transfers  so  there  is  no  delay  in  transfer  of  11 
calls  waiting  for  NWS  or  vise  versa;  thus,  there  is  a separate  queiu  t_ur  , 
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14.  A steady  light  in  the  Trunk  Status  Indicator  is  for  a call  being 
handled . 


YES  X NO  OTHER:  Indicators  flash  only  when  an  incoming  call  is 

delayed . 


15.  At  the  ACD  Status  Panel,  what  are  the  modes  of  the  Position  Indicators 
relative  to  the  IN  key  of  the  PF  positions? 

Indicator  OFF — IN  key  not  depressed  or  headset  not  plugged  in 
Indicator  ON — PF  position  busy  with  a call. 

Indicator  Flashing — PF  position  idle. 


16.  Complete  the  matrix  for  the  type  and  action  of  each  key.  Use  the  follow- 
ing codes:  Locking — L,  Momentary  Contact — M,  Interlock  Release — R 


PREFLIGHT  CONSOLES  INFLIGHT  CONSOLES 


30-KEY  CONSOLES 


Key  Type  of  Key  Type  of 

Identifier  Action  Identifier  Action 


ZSE 

L 

PF 

L 

Line  Keys 

L 

TWR 

L 

COM 

L 

SS-1  Keys 

L 

RAD 

L 

ZSE 

L 

RAD  Keys 

L 

NWS 

M 

TWR 

L 

WX  Key 

L 

A/G 

M 

RAD 

L 

COM  Key 

L 

HOLD 

M 

HOLD 

M 

HOLD  Key 

M 

FLASH 

M 

PF3 

L 

FLASH  Key 

M 

IN 

L 

RLS 

M 

RLS  Key 

M 

WX 

L 

COM 

L 

RLS 

M 
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Part  B:  POWER  FAILURE  DATE:  10- 1 3-7  5 


PURPOSE: 

This  questionnaire  is  designed  to  be  completed  by  the  NAFEC  technical  support 
team.  The  information  required  by  this  test  necessitates  the  shutdown  of  the 
system  for  a brief  period.  The  brief  shutdown  is  to  determine  the  affect  on 
the  system  upon  power  failure. 

CONDITIONS:  PF  Positions  1 thru  4 placed  in  the  IN  condition.  Power 

failure  lamp  OFF. 

POWER  FAILURE:  Plug  to  ACD  power  supplies  pulled  for  several  seconds. 

Conditions  after  power  failure: 

1.  Power  failure  lamp  P ON. 

2.  Trunk  Busy  Indicators  illuminated  in  steady  mode:  FBO,  3S2,  1S4, 
and  16  none  of  which  had  calls  on  them. 

3.  PF-1  lamp  and  trunk  No.  16  lamp  on  ACD  Status  Panel  after  other  trunks 
were  released. 

4.  Calls  were  entered  to  ACD  trunks  from  the  AC  and  FD  positions  to 

determine  ACD  sequence  before  RESET.  The  calls  were  answered  in  the 
following  sequence:  3,  4,  2,  3,  4,  3,  4,  2,  3,  4.  When  PF-1  was  flashed, 

the  No.  16  trunk  lamp  went  OFF. 

5.  A call  was  entered  on  the  Hillsboro  CO  trunk  and  answered  on  the 
PF-2  position.  The  RESET  switch  was  pushed  with  no  affect  on  call. 
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TECHNICAL  INSTRUCTIONS,  KR-19  TELEPHONE 
UNIT  ROTARY  DIAL  INTERCOM 


GENERAL . 

This  instruction  covers  the  installation  and  maintenance  of  the  KR-19  Key 
Telephone  Unit  (KTU) . 

The  KR-19  provides  intercom  selective  signaling  capability  for  any  key 
telephone  system  using  rotary  telephone  sets.  It  can  be  bridged  to  a 
TD-508-19  for  mixed  rotary  and  tone  operation  The  KR-19  will  not  operate 
from  a TOUCH  TONE  (REC.  TRADEMARK  OF  AT&T)  telephone. 

DESIGN  FEATURES . 

The  KR-19  KTU: 

1.  Is  a self-contained  intercom  unit  for  use  with  all  1A2  rotary  key 
telephone  systems. 

2.  Provides  19  stations  and  auxiliary  equipment  access  codes. 

3.  Signals  can  be  repeated  without  reoperating  the  switch  hook. 

4.  Provides  one  second  signal  contact  closure  when  the  intercom  signal  is 
detected . 

5.  Can  be  mounted  in  a key  telephone  equipment  cabinet  or  directly  on  the 
wall . 

6.  Mates  with  a standard  A25B  connector  cable. 

7.  Operates  over  a voltage  range  of  18  to  28  V d.c. 

INSTALLATION . 

No  special  installation  tools  are  required.  Written  installation  instructions 
are  provided  on  each  unit. 

The  KR-19  can  be  mounted  in  an  apparatus  cabinet  or  relay  rack  equipped  with 
mounting  bars  arranged  for  7-inch  Key  Telephone  Units.  If  cabinet  space  is 
not  available,  mount  the  KR-19  directly  to  a plywood  wall  with  1/2-inch 
No.  6 wood  or  metal  screws. 

Fasten  a female  Amphenol  ended  cable  to  the  KR-19  housing  according  to  the 
instructions  on  the  unit. 
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Make  table  connections  as  specified  in  figure  D-l . 

Figure  D-2  can  be  used  by  the  installer  to  field  wire  a G6B50  tern.inal  block. 
This  wiring  method  utilizes  the  standard  cutdown  of  an  A25B  connector  able. 
Strapped  as  shown,  the  terminal  block  will  provide  1 SJ  terminations  lor  T,  1; , 

LG,  L,  t>  ()  and  R ().  All  power  connections  are  at  the  bottom  of  the  Flock. 

COMMON  ALL  GROUNDS . Leads  LG  and  PC  are  dry  contacts  that  close  when  the 
KR-19  is  seized.  The  contacts  can  be  used  to  lock  a paging  circuit  or  a busy 
lamp  circuit.  LG  is  grounded  by  the  external  lamp  supply  ground. 

Do  not  bridge  the  intercom  to  any  line  supplying  a foreign  source  of 
current  (CO,  FX,  PL,  etc). 

Test  the  lamp  operation  arid  signaling  for  all  stations  using  the  system. 
MAINTENANCE. 

No  provision  is  made  for  field  adjustment  or  repair. 

If  no  output  is  detected,  verify  power  connections  and  fuses.  Check 
Amphenol  plug  and  connector. 

Test  the  system  by  removing  the  cable  from  the  back  of  the  KR-19  and 
connecting  it  to  a substitute  unit. 

Return  defective  units  to  supplier  for  servicing.  Place  defective  unit  in 
replacement's  plastic  bag  and  box.  Include  cable  clamp  and  add  a note  desi  rib- 
fault.  Do  not  deface  or  write  on  unit,  as  this  will  affect  the  warranty. 

SPECIFICATIONS. 

Loop  Limits 
Volts 

Current 

Dial  Duty 
Cycle 

Dial  Speed 
Interd igita 1 
Time 

Release  Time 
Contacts 
Signaling 
Temperature 
Dimensions 
Mounting 
Connec  tion 
Physical 
Protection 
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0- 800  ohms 
18-28  V d.c. 

(21  V d.c.  nom . ) 

.030  amps  idle 

+.005  amps;  .200  amps  operated  (at  24  V d.c.) 

40  percent  to  80  percent  break 

8 to  12  pps 
Min:  200  ms 

150  ms  + 10  percent  from  time  tip  and  ring  open. 
250  volts,  2 amps  (protected) 

1- second  +10  percent  (in  latching  mode) 

0°  to  50°C 

7 inches  x 5.0  inches  x 1.5  inches 
KTU  or  wall  mount 

A25B  or  equivalent  connector  cable 

Unit  is  enclosed  in  nylon-coated  steel  housing. 


FIGURE  0-2.  KK-19  TERMINAL  BLOCK  WIRING  DIAGRAM 


